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S. 2297, THE LAND REMOTE SENSmG POLICY 

ACT OF 1992 



WEDNESDAY, MAY 6, 1992 

U.S. Senate, 
Subcommittee on Science, Technology, 
AND Space of the Committee on Commerce, 

Science, and Transportation, 

Washington, DC. 
The subcommittee met, pursuant to notice, at 9:35 a.m., in room 
SR-253 of the Russell Senate Office Building, Hon. Albert Gore, Jr. 
(chairman of the subcommittee) presiding. 

Staff members assigned to this hearing: Steven O. Palmer, senior 
professional staff member; and Louis C. Whitsett, minority stfitfF 
counsel. 

OPENING STATEMENT OF SENATOR GORE 

Senator Gore. The subcommittee will come to order. Today, our 
subcommittee convenes to examine the condition of the Land Re- 
mote Sensing Satellite Program, otherwise known as Landsat. 
More importantly, the subcommittee will focus its attention on op- 
tions for preserving Landsat and enhancing it for the future. 

It has been 20 years since the first Landsat satellite was 
launched. As a technical endeavor, the program has been an un- 
qualified success. Today, Landsats 4 and 5 continue to gather data 
on the Earth's changing land masses, having far outlasted their ex- 
pected useful lives. In total, five Landsat spacecraft have generated 
a long-term data set of tremendous value, particularly to research- 
ers attempting to understand environmental change on our planet. 

It was the decision to commercialize Landsat in 1984, however, 
that placed the future of this satellite program in question. Quite 
simply, the U.S. Government should not nave initiated the com- 
mercialization of Landsat in the manner in which it was under- 
taken. That much seems to be abundantly clear at this point. I 
have said for years that that was a nonsensical decision. 

Our experience during the past 8 years of commercialization has 
proven that change is now needed. For example, the number of im- 
ages taken today by the Landsat spacecraft has declined precipi- 
tously when compared to images taken in the pre- 1984 era. Of 
course, this is due largely to the cost Landsat users must be 
charged in the commercial marketplace. 

A Landsat scene that cost several hundred dollars in the early 
1980's now costs more than $4,000. As a result, naturally, the num- 
ber of researchers using Landsat data has fallen off dramatically, 
with the possible exception of researchers employed by corporations 

(1) 
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the size of Exxon or McDonald's who want to look for new commer- 
cial locations. 

Right to the point, Landsat commercialization was poorly con- 
ceived. And the manner in which it has been carried out has been, 
to say the least, less than impressive. Take for example the experi- 
ence of the environmental research community, which was largely 
imored in the development of the 1984 Landsat Act. The realitv is 
that most global chanee scientists have come to consider Landsat 
data totally inaccessible because of its impossibly high price and 
proprietary restrictions. 

What an ironic situation we have created. We are willing to 
spend billions of taxpayer dollars on brand new environmental sat- 
ellite systems — and I think we should. I strongly support them. 
And vet, we have been unwilling to provide the fantastic data that 
we already have collected to the research community at a cost that 
they can aiford. It is really absurd. 

The bottom line is that, given the critical data baseline that 
Landsat provides, we must make every effort to improve the deliv- 
ery of this data to global change researchers. 

I am pleased there seems to be a growing consensus among aca- 
demic, military, governmental, and environmental interests on the 
need to move torward with the Landsat program, both to correct 
the mistakes of commercialization as well as to provide for the de- 
velopment and launch of the Landsat 7 spacecraft. Taking these 
steps will ensure continued collection and widespread dissemina- 
tion of Landsat data into the next century, after which the first of 
NASA's Earth Observing System spacecraft is expected to be in 
operational orbit. 

Before concluding this opening statement, I want to strongly 
commend my colleague, the ranking member of this subcommittee. 
Senator Larrv Pressler, for his continued interest and outstanding 
leadership wnere the Landsat program is concerned. Senator Pres- 
sor's legislation has been the focus of a great deal of discussion. 
And while I have not yet endorsed it, I welcome its philosophical 
approach of providing Landsat data to the greatest number of users 
at the lowest possible cost. We will, of course, have a great deal of 
discussion about Senator Pressler's proposal here today. 

I look forward to hearing from our three panels. We have a great 
deal of ground to cover, as each witness will provide an important 
perspective on the Landsat program. Consequently, I am going to 
ask that our witnesses stay within the 5 minutes allocated to each 
for testimony. I know that will be difficult because it is a complex 
subject, but it is essential simply because of the number of wit- 
nesses we have. And I am going to ask the staff to use the timer, 
and these lights are not difficult to interpret. 

The written statement of each witness will be included in the 
record in its entirety, and I can assure each of you that your full 
written statement will be used in future deliberations on any legis- 
lation related to the Landsat system. We will now hear from the 
chairman. Senator Rollings. 

OPENING STATEMENT OF SENATOR HOLUNGS 

The Chairman. In 1984, after nearly a decade of success with the 
Government-operated Satellite Remote Sensing Program, the deci- 
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sion was made to commercialize Landsat. This step was taken as 
a part of the then-prevailing philosophy that the Federal Govern- 
ment should no longer be in the business of operating nonessential 
programs. 

Unfortunately, the decision to commercialize has meant that few, 
if any, interested parties can afford to acquire Landsat data. Where 
State and local governments, universities, and nonprofit groups 
once were able to use Landsat data for research or resource explo- 
ration, now only the largest corporations can afford the $4,400 it 
costs just for one Landsat image. 

Quite simply, commercialization has had a chilling effect on the 
number of data users. While the cost of data increased, the level 
of taxpayer subsidy to the Landsat contractor continued unabated. 
The end result is that the American people now find themselves in 
a position of having to pay twice for Landsat data, once through 
the subsidy to operate the program and build future spacecraft, 
and again for any data acquisitions. Obviously, the time has come 
to find some solution to this policy. 

Today's hearing will enable this committee to gain a better un- 
derstanding of how this situation developed, as well as some possi- 
bilities for correcting it. In that regard, I welcome one particular 
witness. Dr. John Jensen, from the University of South Carolina. 
Dr. Jensen, who is the Carolina Research Professor in the Geog- 
raphy Department at USC, is a nationally recognized expert in the 
field of remote sensing. We are fortunate to receive his testimony 
today, as the committee will benefit from his expertise and insight 
with respect to the Landsat program. 

Thank you, Mr. Chairman. 

Senator Gore. Thank you, Mr. Chairman. Now, it is my pleasure 
to acknowledge and recognize at this point our ranking member. 
Senator Pressler. 

OPENING STATEMENT OF SENATOR PRESSLER 

Senator Pressler. Thank you very much, Mr. Chairman, for 
holding this important hearing. For too long, we have pushed the 
Landsat policy debate to side. Thanks to your leadership, Senator 
Gore, today we are considering legislation which will provide a 
comprehensive Landsat management plan to serve this Nation into 
the next century. 

Mr. Chairman, I notice with interest in the Washington Post of 
yesterday an ad against this legislation, which concludes that we 
should consider all the facts. So, that is what we are here today 
to do. And we hope that EOSAT will give us several facts. 

The Land Remote Sensing Commercialization Act of 1984 was 
founded on the belief that a large commercial market for Landsat 
data would develop, and commercial demand would then support 
the development, launching, and operation of future Landsat sat- 
ellites. 

The predictions of commercial viability have not come true. We 
now have 8 years of experience to prove commercialization does not 
work. It was clear to many of us back in the early 1980's that com- 
mercialization would not work. However, the only other politically 
viable alternative was to terminate the program. That would have 
been an even more tragic mistake. 



Digitized by 



Google 



I have to say that, in retrospect, my expectation that commer- 
cialization would fail has come true. My overriding concern was to 
protect the technology. Fortunately, that has been preserved. As 
those of us who in 1984 urged alternatives to commercialization 
predicted, it is clear that since that time we have spent millions 
of dollars in subsidies to prop up a flawed commercial enterprise. 

And what has been the result of the commercialization experi- 
ment? It has driven scientific and global change research users out 
of the Landsat data market. We now tax private businesses to fiind 
Landsat, then turn around and charee them again to purchase the 
data. The Federal Government itself subsidizes a monopoly, and 
then pays again to use the data it produces. 

This is a system that needs to be changed. I am told that the 
photos are so expensive for nonprofit groups, and for anybody, that 
they are almost unusable. And with the upcoming studies of warm- 
ing of the Earth and so forth, I met with several of the people from 
several environmental groups that are supporting this legislation 
from across the United States. 

For these reasons, I have introduced legislation to restore 
Landsat's emphasis on availability to scientific researchers and 
other public interest users. S. 2297 returns the responsibility of 
managing the Landsat program to the Federal Government. In this 
way, Qie objective of this tax-supported system will be to maximize 
the total benefits to the public good, rather than to maximize the 
profits of a subsidized monopoly. 

This legislation will accomplish this goal through the establish- 
ment of specific data dissemination and pricing objectives. This bill 
will give back to the Government the ownership of an all 
unenhanced Landsat data, and will prohibit exclusive marketing 
rights from being extended to any contractor. This will mean 
Landsat data will be treated in much the same way as weather or 
census data, ensuring competition among many diverse groups in 
the dissemination of Landsat data. 

The current situation provides real economic incentive for a mo- 
nopoly contractor to favor its own needs over those of other compet- 
ing, value-added companies. S. 2297 provides that no exclusive 
marketing rights are extended to any contractor. This section will 
ensure that a monopolist will not take advantage of its position. 

In conclusion, Mr. Chairman, the data pricing foundation of my 
legislation is based on a policy of nondiscriminatory access to all 
Landsat data. S. 2297 provides that unenhanced Landsat data 
would be available to all users participating in global change re- 
search and other activities at die marginal cost of fulfilling a spe- 
cific data request. 

This single pricing structure for unenhanced data will result in 
an increase in the amount of all land remote sensing research. Fur- 
thermore, it will maximize commercial opportunities for the value- 
added industry to provide data processing and analysis services. 

I recognize that some have suggested we adopt a multitiered 
pricing scheme. The problem with fliis suggestion is that it is dif- 
ficult to define exactly what is commercial research and what is 
scientific research. This would make enforcement of a multitiered 
pricing scheme difficult at best, impossible at worst. 
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I understand that the administration today will ask us to be si- 
lent on data policy and allow NASA to negotiate an arrangement. 
Let me just say that I was pleased to see the Office of Management 
and Budget Circular No. A130 published last Wednesday, finally. 
These proposed regulations on dealing with federally produced data 
are consistent with the intent of my legislation. 

However, there is no guarantee that a negotiated agreement will 
be reached that is in line with the intent of circular A130. There- 
fore, it is imperative that we establish a single-tiered, marginal 
cost data policy, for price is the key to broader Landsat data avail- 
ability. 

Another primary component of S. 2297 is the transfer of oper- 
ational responsibility from the Department of Commerce to NASA 
and the Department of Defense. This transfer would combine the 
technical and management competence of NASA and the Depart- 
ment of Defense to ensure the comprehensive, long-term acquisi- 
tion of Landsat data which is vital to the national defense, ^obal 
environmental change research, and civilian operational use. 

Finally, S. 2297 will ensure that Landsat data is routinely ac- 
quired around the world and provided to the National Satellite 
Land Remote Sensing Archive for use by current and future gen- 
erations. Providing data at marginal cost will result in heavy 
tasking, providing a larger data stream to build our Nation's ar- 
chive. 

Mr. Chairman, thank you for indulging me. I look forward to to- 
day's witnesses. 

Senator Gore. Well, thank you again. Senator Pressler. Our first 
panel is already seated. I would Tike to introduce them at this 
point. Dr. Lennard A. Fisk is Associate Administrator of the Office 
of Space, Science, and Applications with NASA here in Washing- 
ton. Mr. Martin C. Faga is Assistant Secretary for Space with the 
Department of the Air Force at the Pentagon here in Washington — 
a long-time friend. Welcome back. 

Dr. Dallas Peck, Director of the U.S. Geological Survey with the 
Department of the Interior, along with our first two witnesses, has 
appeared here before, as has Dr. Peck and Dr. Fisk. Mr. James J. 
Frelk, Director of the Office of Space Commerce with the Depart- 
ment of Commerce in Washin^n, DC. 

Let me apologize to our witnesses and guests for the fact that 
our sound svstem seems to be remotely sensing some police walkie- 
talkies. And occasionally that occurs because we do not have a so- 
called shielded system here, but we will just make the best of it. 

Let me remind you that we are going to try to abide by the 5- 
minute testimony rule. Dr. Fisk, if you could begin, please ao. 

STATEMENT OF DR. LENNARD A. FISK, ASSOCL^TE ADMINIS- 
TRATOR, OFFICE OF SPACE SCIENCE AND APPLICATIONS, 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Dr. Fisk. Thank you very much. Senator. I will submit my full 
testimony for the record. It is a pleasure to be here to talk with 
the subcommittee about our plans for implementing the Landsat 
program and to comment on S. 2297. 

We feel, as you do, that Landsat is a very valuable, historical 
record. It is going to be very important to us for the Mission to 
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Plant Earth, and we anticipate the demand for Landsat data to in- 
crease substantially as we pursue global change research over the 
coming decades. And we are committed to having a successful 
Landsat program and to making the data widely available, and to 
meeting the needs of all the users. 

Now, as you know, the President has renewed the U.S. commit- 
ment to maintain continuity in the Landsat program, and the re- 
sponsibility has been passed to NASA and DOD, and we have a 
management plan in effect that we will discuss with you today. But 
let me first comment, if I may, on S. 2297. 

This is, in our judgment, a very important piece of legislation. It 
provides NASA and the Department of Defense with the authority 
and the flexibility to proceed expeditiously in the Landsat program. 
And we view this legislation as a very constructive thing to do. 

There are, however, two areas which we would like to comment 
on for modifications, and Senator Pressler noted them in his open- 
ing remarks. First is that, with regard to Landsat 6, we would rec- 
ommend that the legislation be less directive regarding the possible 
transfer of agency responsibilities. This is simply a pragmatic re- 
quest. These negotiations with current contracts will be done by ne- 
gotiation, and tnat mandating a solution in the legislation could 
have some unwanted fiscal consequences for us, and we look for 
flexibility there. 

Second, with regard to the Landsat data, we would also rec- 
ommend that the legislative provisions regarding specific pricing 
and dissemination policies be deleted. I do not think there is any 
question about our goals on this thing, and they are to maintain 
data continuity for global change research, national security, and 
other purposes; ensure that Federal data needs are met; foster U.S. 
leadership in remote sensing; encourage future commercial oppor- 
tunities. And in our judgment, in order to do that, price should not 
be a barrier in the use of Landsat 7 data for global change or envi- 
ronmental research, national security, or other Federal Govern- 
ment purposes. 

Therefore, as a first principle, we are planning to provide data 
for global change research and the marginal cost of fulfilling a spe- 
cific user request. And it is our judgment that this is necessary to 
achieve the Federal purposes for which the Landsat program is to 
be conducted. 

And as regards Landsats 1 through 6, NASA will seek to nego- 
tiate an agreement such that the data fi*om 1 through 6 are made 
available in a manner similar to the arrangements for data access 
and acquisition for Landsat 7. 

Now, for other non-Federal users of Landsat, wo believe that 
unenhanced Landsat data should be treated just like any other fed- 
erally produced data. And, thus, we do not believe that the Landsat 
data should be treated as a special part of legislation. Instead, we 
would like to see it dealt with through the broader regulatory proc- 
ess to be governed by the Office of Management and Budget's Cir- 
cular A130 on the management of Federal information resources. 
This is the circular that applies to all federally produced data. 

And, as you noted on April 29, 0MB published for comment a re- 
vision to that, and this revision would set a standard for Federal 
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agency user charges for Federal information products simply at a 
level sufficient to recover the cost of dissemination. 

Now let me just turn briefly to the Landsat management plan. 
As you are aware, the management plan essentially defines the 
roles of DOD and NASA — NASA representing the U.S. global 
change research community, and DOD the national security com- 
munity. 

The project is essentially to be split evenly between the two 
agencies, and there is to be a close working relationship, each 
agency participating in the other's activities to ensure the technical 
details and other things are well coordinated. To that end there is 
a Landsat coordination group which will be jointly chaired by the 
two agencies. 

The goals for the follow-on Landsat, Landsat 7, are simple. We 
want to maintain data continuity. And to that end, Landsat 7 will 
have the same capabilities as Landsat 6, and will provide continu- 
ities through Landsats 4, 5, 6, and then 7. The system will be oper- 
ated in such a way as to make the data available to all U.S. civil- 
ian, national security, and private sector users. 

NASA's role in this is to have the lead responsibility for the de- 
velopment and operation of the ground system, including data proc- 
essing, archiving, distribution, user support, mission operations, 
and management. And the ground system will be developed so as 
not to preclude private sector participation. 

In summary, I would like to reiterate NASA's commitment to the 
Landsat program. NASA and the Department of Defense have de- 
veloped a strong partnership. We have our goals well established. 
And we are moving ahead now to meet the administration's goal 
of continuation of Landsat type data. 

Thank you very much. 

[The prepared statement of Dr. Fisk follows:] 

Prepared Statement of Dr. Lennard A. Fisk 

I am pleased to have the opportunity to appear before the Subcommittee today 
to testify on S. 2297, the Land Remote Sensmg Policy Act of 1992 and to discuss 
the status of our plans for implementing the Landsat program. NASA and DoD are 
moving ahead rapidly on plans to implement a Lanasat program that meets our 
common goal of data continuity and the advancement of remote sensing technology. 
We believe we have defined an approach which will meet these goals, as well as 
assuring the continuation of the system in the future. 

The Landsat program represents a valuable historical and on-going data base that 
wiU olay an extremely important role in NASA's Mission to Planet Earth, and the 
broaaer U JS. Global Change Research Program. NASA anticipates that demand for 
Landsat data for global change research as well as for national security and other 
public and private purposes will increase greatly in coming years. We are strongly 
conunitted to ensuring that the Landsat program is successfully continued, that 
Landsat data will be made widely available, and that it will meet the needs of all 
usei's. 

Because of the value of the program to a broad community of users, in February 
1992 the President renewed the UTS. commitment to seek to maintain the continuity 
of Landsat-type data. The President's National Space Policy Directive 5 (NSPD 5) 
on Landsat Remote Sensing Strategy specifies that NASA and DoD will be respon- 
sible for developing and launching L^nosat 7 and defining alternatives for maintain- 
ing data continuity beyond Landsat 7. NSPD 5 re(][uires NASA and DoD to develop 
a Management Plan for the Landsat program. This plan has been completed, and 
has been reviewed by the National Space Council. I will discuss the key features 
of the plan and the status of our efforts to implement the program shortly. But first, 
I would like to address our position on S. 2297, the legislation offered by this com- 
mittee to continue the Landsat program. 
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S. 2297 is an important piece of lenslation that will help assure the future of the 
Landsat program. The bill provides NASA and the Department of Defense with the 
authority and the flexibility to proceed expeditiously with the Landsat program. 
Like its counterpart in the House of Representatives, H.R. 3614, the bill represents 
a constructive approach to continuation of the Landsat program. NASA and DoD 
have been in toucn with the Subcommittee staff, and have provided input to reflect 
the Administration's approach to developing the Landsat program. As the legislation 
proceeds, we look forward to working with the Subcommittee to provide any infor- 
mation and assistance desired, it is important to note that while NASA and DoD 
are moving ahead to continue the Landsat program, how the program is structured 
and operated will depend in part upon amenoments to the existmg law governing 
land remote sensing, such as those proposed in S. 2297 and H.R. 3614. NASA and 
DoD will work with the subconunittee to assure that Congressional direction is re- 
flected in the program's implementation. 

In general, the Administration agrees with the approach toward Landsat program 
management outlined in S. 2297. There are, however, two areas where we would 
like some modiflcation. 

First, with regard to Landsat 6, we recommend that the legislation be less direc- 
tive regarding the possible transfer of agencv resoonsibilities and regarding chanees 
in existing contracts for the operations and marketing of Landsat data. While the 
Administration will almost certainly seek some moditications in current contracts, 
these are properly achieved through negotiations. Mandating a solution in legisla- 
tion could nave signiflcant flscal or other undeflned consequences. 

Second, with regard to Landsat data, we recommend that the legislative provi- 
sions which woind establish speciflc pricing and dissemination policies for 
unenhanoed Landsat data be deleted. During the development of the Administra- 
tion's Landsat Policy, we examined a number of data pricing and dissemination al- 
ternatives, and we found that the issues affecting the diflerent user conmiunities 
are very complex, in assessing these various data policy alternatives, our goals were: 
to seek to maintain data contmuitv for global change research, national security and 
other purposes; to assure that Federal data needs are satisfled; to foster U.S. leader- 
ship in remote sensing; and to encourage fixture conmiercial opportunities related 
to land remote sensing. 

To assure that Federal government needs for the data are met, we concluded that 
price should not be a barrier to the use of Landsat 7 data for global change and 
environmental research, national security, and other Federal government purposes. 
Therefore, as a first principle, we are planning to provide data for global cnanse re- 
search at the marginal cost of fulfilling a specific user request, consistent with the 
Administration's policy statements on Data Management for Global Change Re- 
search. 

We believe this is necessary to achieve the Federal purposes for which the 
Landsat program is being conducted. For Landsats 1-6, NASA will seek to negotiate 
an agreement such that data from Landsats 1-6 are made available in a manner 
similar to the arrangements for data access and acquisition for Landsat 7. 

For other users of Landsat data, we believe unenhanced Landsat data should be 
treated just like any other Federally produced data. Thus, we do not believe that 
Landsat data should be treated as a special case in legislation. Instead, we would 
like to see it dealt with through a broader regulatory process to be governed by the 
Office of Management and Budget's (0MB) Circular No. A- 130 on Management of 
Federal information Resources. This circular applies to all types of Federally pro- 
duced data. On April 29,1992, 0MB published for comment a proposed revision to 
Circular No. A- 130 in the Federal Register. While the public review process will re- 
quire several months, the general pnnciples are clear. The proposed A-130 would 
establish a standard that Federal agencies set user charges for Federal information 
products at a level suflicient to recover only the cost of dissemination. The Adminis- 
tration's policy statement on Data Management for Global Change Research was de- 
veloped to be consistent with this concent, and will be reviewed to ensure that it 
reflects recommendations from the Circular No. A-130 public conunent and review 

{)rocess. am providing a copy of the Federal Register notice for the record. We be- 
ieve that this proposed policy is consistent with tiie intent of the proposed legisla- 
tion and will have the effect of expanding the use of Landsat-type data wiuiout 
making unenhanced Landsat data a uniaue or special case. 

Now I would like to turn to the Landsat Management Plan, and to discuss the 
status of our efforts to date. The Management Plan outlines tne goals of the pro- 
gram, and the respective roles and responsibilities of NASA and DoD. The Plan es- 
tablishes the first principles that will guide the program though the operational life- 
time of Landsat v, witn potential follow-on programs to be covered by separate 
agreements in the future. DoD, representing the national security community, and 
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NASA, representing the U.S. Global Change Research Program and the dvil/private 
Landsat use community in general, will divide the management responsibilities and 
costs for the program with approximate equality. NASA and DoD have almost com- 
pleted requirements definition for Landsat 7. DoD will soon release the Request for 
Proposals for development of the Landsat 7 spacecraft. As part of this process, the 
NASA Oflice of Space Science and Applications is working to develop program and 
project plans to implement the NASA portion of the program. 

Although NASA and DoD have agreed upon defined roles for each agency, we will 
be closely coordinating our activities. There will be NASA participation in the DoD 
project office, and vice-versa, to assure that the technical details for each part of 
the program are understood by all. Also, NASA and DoD will form a jointly chaired 
Landsat Coordinating Group which will coordinate the top-level program docu- 
mentation such as program plans, budgets and policies, as well as handling inter- 
agency matters and resolving issues as they arise. 

The Landsat program will be structured to meet a set of basic goals. First, it will 
be designed to maintain data continuity, both in terms of maintaining a source of 
data by seeking to launch Landsat 7 five years after the launch of Landsat 6, and 
by ensuring that the data from Landsat 7 is consistent with data from Landsats 4, 
5, and 6. The system will continue to provide data which are sufficiently consistent 
in terms of acauisition geometry, calibration, coverage, and spectral characteristics 
with previous Landsat data to allow comparisons for global and re^onal change de- 
tection and characterization. Second, the system will oe operated m such a way as 
to make data available to all U.S. civil, national security, and orivate sector users. 
Third, we will seek to expand use of Landsat data for global change research, na- 
tional security and other purposes. 

At a minimum, Landsat 7 will be functionally equivalent to Landsat 6, except that 
it will have a Tracking and Data Relay Satellite (TDRSS) communications capabil- 
ity. Additional improvements will be sought only if they do not increase risk to data 
continuity, and are attainable within agreed-to funding. DoD will have the lead re- 
sponsibility for the acquisition and launch of the Landsat 7 satellite. NASA will pro- 
vide appropriate participation in the responsible DoD project office as reauired. Be- 
yond developing Landsat 7, DoD will have the lead, with assistance from NASA, the 
Department of Energy and other agencies, in developing a technology plan which 
evaluates the need and alternative means for implementing follow-on satellite sys- 
tems and improvements bevond Landsat 7, including commercial alternatives. 

NASA will have the lead responsibility for the development and operation of the 
Landsat ground system, including data processing, archiving (in cooperation with 
the Department of the Interior), distribution, user support and mission operations 
management. NASA will administer the program in coordination with the Mission 
to Planet Earth Program. DoD will provide appropriate participation in the respon- 
sible NASA project office as required. The nx)und system will be developed so as 
not to preclude private sector participation. NASA will be the lead agency respon- 
sible for Landsat operations and data management. NASA and DoD, through the 
NASA project office, will develop a collection scheduling system that assures access 
to data by all users in a timely manner. Users will be allowed to provide input into 
coUection scheduling and access to data. Our baseline mode will be to acquire as 
much data as possible over cloud-free land areas for global change research. In all 
cases, Landsat data will continue to be unclassified. 

NASA and DoD are each funding their respective responsibilities in the program. 
Thus, DoD is funding the procurement and launch of the Landsat 7 satellite, and 
NASA will fund satellite operations, and data processing, archiving, and distribution 
(including any ground hardware and facilities that are required). The two agencies' 
total funding responsibility will be approximately equal as spread across the devel- 
opment and operational life of Landsat 7. Any improvements over a Landsat 6 func- 
tional equivalent capability for Landsat 7 will be funded by the sponsoring agency, 
if the required funding exceeds the baseline funding agreed to by the two agencies, 
if it is agreed that improvements benefit the interests of both agencies, they would 
be funded based upon a mutually acceptable sharing arrangement approved by the 
Deputy Secretary of Defense and the NASA Administrator. 

In the area of international cooperation, NASA will have the lead responsibility, 
with DoD support, for evaluating opportunities for international cooperation and 
utilization of Landsat. NASA will also have the lead responsibility for arranging for 
the reception of Landsat data by foreign ground stations. 

In conclusion, I would like to reiterate NASA's commitment to the Landsat pro- 
gram. NASA and DoD have developed a strong partnership, we have established our 
ffoals, and we are moving ahead to meet the Administration's goal of continuity of 
Landsat-type data. I befieve that Landsat is an important contributor to global 
change research and that it makes a strong contribution to many of our national 
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goals. Mr. Faga and I look forward to working together with other Federal agencies 
and the Congress to implement this program. Thank you. 

Senator Gore. Thank you very much for an excellent statement, 
Dr. Fisk and for setting a good precedent, staying right within the 
time limit. 

Martin Faga, Assistant Secretary for Space with the Department 
of the Air Force is our next witness. Welcome. Please proceed, 
Marty. 

STATEMENT OF MARTIN C. FAGA, ASSISTANT SECRETARY FOR 
SPACE, DEPARTMENT OF THE AIR FORCE, THE PENTAGON 

Mr. Faga. Thank you very much. Senator. It is a pleasure to be 
here, to be before this committee and in support of this proCTam. 

I would like to start off, give a little explanation of why DOD is 
interested in the program and also to assure you at the outset that 
despite our participation, it does not mean that the program will 
become classified. We have no interest in classifying the program, 
and in fact, the many users in DOD, in the various using com- 
mands that apply the data today want continued unclassified data 
and that is what we intend to provide them in this pro-am. 

We have wide ranging needs for Landsat data and m fact, DOD 
is currently the largest single consumer of Landsat product and it 
is widelv used, as you may know, our could easily ima^ne in hy- 
drography, counternarcotics, support for military operations, map- 
ping, arms control, treaty monitoring, and a wide range of other 
purposes. 

As Len Fisk has indicated, DOD and NASA have developed an 
integrated management plan where we will procure the satellite 
and provide the overall systems engineering function and NASA 
will be responsible for the ground systems and all data dissemina- 
tion activities. We in DOD will also develop, in company with 
NASA and with the Department of Energy, a program for advanced 
technology supporting future Landsat activities. 

I will not add to what Len has already said about S. 2297 except 
to say that we support its support for Landsat activities and hold 
the same reservations that he has expressed. 

With respect to the program itself, we expect that Landsat 6 will 
be launched in January 1993 and that by late 1997 this Landsat 
7 vehicle will be needed. And we have an acquisition progr^am plan 
in DOD that will provide for meeting that date. 

The Landsat 7 will be fiinctionally equivalent to vehicle 6 and 
that means that the design may not be the same, but that the 
same functions will be provided, the same bands of information will 
be provided and it will be at least 30 meters with a 15-meter pan- 
chromatic band which will start to be a new capability on Landsat 
6. 

It will also add the capability to use the NASA TDRSS relay sys- 
tem so that data can be relayed directly to the United States from 
wherever the satellite may be operating. Additional capabilities 
will be considered in our plan, and our request for proposal will 
provide for this, but only it we can meet the acquisition time lines 
that we need and stay within the budget that we have. 

DOD and NASA are each funding their portion of the program. 
It is roughly equivalent amounts otmoney over the next 10 years, 
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although the acquisition of the satellite puts more DOD money in 
earlier years and NASA money tends to come in greater amounts 
in later years. 

And we have a coordinating CToup among our two agencies and 
others that are involved to work out all of the many details that 
are involved. We and NASA also have a formal policy connecting 
up mechanism that will deal with our top level issues involving 
funding and requirements and those kinds of matters. 

All of this is working very well in my view, and I would like to 
conclude by stating, as Len has, that we in DOD strongly support 
the program and see it as a fundamental step toward continued 
U.S. leadership in this arena. 

Thank you, Mr. Chairman. 

[The prepared statement of Mr. Faga follows:] 

Prepared Statement of Martin C. Faga 

I am pleased to have this opportunity to discuss the role of the Department of 
Defense (DoD) in the continuation of the Landsat Program. The National Aero- 
nautics and Space Administration (NASA) and DoD agree that the Landsat program 
provides a unique capability that benefits a wide community of users; incluoin^ the 
global change research community, other U.S. Government users, and the private 
sector. For these reasons our two Agencies are committed to the goals of Landsat 
data continuity, and continued data availability for all users, inclucung those in the 
private sector. In doin^ so, we will seek ways to encourage remote sensing commer- 
cialization and economic crowth over the long term. 

Before discussing Landsat program specifics, I'd like to address an issue that I 
know is of concern, that is, the perception that DoD involvement may somehow re- 
sult in program security classification, thus shutting the door to many current 
Landsat users. I assure you, no Landsat system will ever be classified. 

NASA and DoD will execute Landsat 7 as an unclassified program. In fact, this 
position is strongly supported by DoD operational users since it will give them 
ready, uncomplicated access to data. And while we do want to improve the system 
for National security users, the NASA/DoD goa) is to preserve continuity of data and 
to provide access to same users that receive service today. In certain situations it 
may be necessary in the future — as it has occasionally been in the past — to tempo- 
rarily suspend data availability to specific users because of national security con- 
cerns. NASA and DoD propose to develop procedures to minimize the impact of re- 
strictions to Landsat system users in sucn circumstances. 

In addition, DoD is actively involved in the Landsat program because we have a 
need for continued Landsat data. In support of National Space Council Landsat ac- 
tivities of the past year, a survey of the DoD (Joint StafT, DIA, DMA, U & S Com- 
mands, Services, and Technology centers) found that unclassified Landsat data pro- 
vides substantial value in addressing a variety of national security needs. Am inter- 
esting item is that the DoD is currently the largest consumer of Landsat data. In 
fact, every Unified and Specified Command has identified mission essential informa- 
tion requirements that can be satisfied by multispectral data. Typical Defense uses 
for this data include: targeting support, countemarcotics applications, hydrography, 
intelligence support for current operations, operations planning, mapping,chartin^, 
and geodesy, cnaracterization of science/technology and military/industrial capabili- 
ties, and arms control and treaty monitoring. 

These findings convinced senior DoD officials of the value of Landsat data to na- 
tional security information needs and have further strengthened my personal com- 
mitment to the Landsat program. I want Landsat to succeed and am actively en- 
gaged in the process of making that happen. 

NASA and DoD have developed an integrated management plan based on the 
guidance set forth in the President's National Space Policy Directive 5 on Landsat 
Remote Sensing Strategy. In general, DoD has the lead responsibility for the acqui- 
sition and launch of Landsat 7. NASA has the lead responsibility lor the develop- 
ment and operation of the Landsat 7 ground system. In addition, the DoD Landsat 
Program Ofnce will furnish general systems-level engineering and integration serv- 
ices in support of both the NASA and DoD Project Managers to maintain end-to- 
end fidelity of the Landsat system. Finally, DoD will have lead responsibility, with 
support from NASA, the Department of Energy, and other federal agencies, to pre- 
pare a coordinated technology plan for future Landsat-type U.S. Earth remote sens- 
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ing system. I will administer the DoD portion of the program as the Director, De- 
fense Support Project Oflice, with resources provided through the Defense Recon- 
naissance Support Program. The National Space Council concurred in the NASA/ 
DoD management plan on April 28th, and provided us with several useftil member 
agency suggestions that we will apply in executing the program. 

Before addressing the DoD plans for Landsat 7, I would like to briefly conmient 
on S. 2297. We view the bill, along with substitute bill H.R. 3614, as a positive step 
forward for all remote sensing interests. There are however, some changes we would 
like to see in the proposed bill. The current bill calls for unenhanced data to be pro- 
vided to users at no more than marginal costs. We prefer that pricing policy not 
be legislated, but rather be subjected to the normal regulatory process in determin- 
ing the appropriate structure. My colleague Dr. Len Fisk will address this issue in 
more detail. Second, the President has assigned responsibility for Landsat 6 to the 
Secretary of Commerce throu^ its launch, currently scheduled in January 1993. 
Landsat 6 operations are closelv tied to Landsat data accessibility under tne Gov- 
ernment's contract with EOSAT, and we expect that NASA will have a pro- 
Eranmiatic interest in both making Landsat 6 data more readily accessible ana in 
andsat 6 operations. However, as yet the Administration has not determined whidi 
agency will nave responsibility over Landsat 6 after launch. Finally, due to the re- 
sponsibilities assigned to the Secretary of Commerce by the Land Kemcte Sensing 
uommercialization Act of 1984, we are reviewing this law as well as all related stat- 
utes to determine if any changes may be needed to conduct the planned Landsat 
program prior to enactment of new legislation. 

Landsat satellites 4 and 5 have been operating well beyond their expected life of 
3 years, and their status for the immediate future is uncertain. Landsat 6, with a 
design life of 5 years, is currently scheduled to launch in early 1993. Therefore, to 
allow for data continuity Landsat 7 should be available for launch in 1997. To sup- 
port this goal, we have defined an ag^essive acquisition strategy which includes a 
competitive procurement consistent with current and pending legislation. We have 
released a draft Request For Proposal (RFP) and are in the review cycle. 

In FY 1992 Congress, through the Defense Appropriations Conference, appn>- 
priated $10M for DoD Landsat activities and appropriated an additional $20m sub- 
lect to certifications to be made to the Congressioncd Appropriations Committees. 
We are actively pursuing the completion of these certifications, our acquisition strat- 
egy plans for tne availability of funds early this summer. The agjmssive acquisition 
strategy goal is for contract award as soon as possible, hopefully this summer, to 
permit us to meet our current schedule for launch of Landsat 7. 

As part of our competitive acc|uisition, we intend to develop a Landsat 7 satellite 
which is, as a minimum, functionally eq^uivalent in performance to the Landsat 6 
satellite. One significant improvement will be the addition of a Tracking and Data 
Relay Satellite (TDRS) communications subsystem. This will give us greater com- 
munication capability and flexibility, with the added beneflt and capability of easing 
integration of Landsat operations into NASA's EOS (Earth Observing System) oper- 
ational architecture. Specifically, the Landsat 7 satellite will continue to provide 
data sufliciently consistent with previous Landsat data to allow comparison for glob- 
al and regional change detection and characterization. However, improvements will 
be sought if they do not inci^ease risk to data continuity, and are attainable within 
agreed-to funding profiles. Potential improvements could include features such as 
improved resolution, improved calibration, stereoscopic viewing, improved spectnd 
characteristics, and other capabilities designed to increase the scientific, military, 
and commercial utility of the system. 

As part of our approved integrated management approach, NASA and DoD will 
each nind that portion of the program for which it is responsible. A cost baseline 
has been developed, under a general guideline that each agency's total funding re- 
sponsibility be approximately equal as spread across the development and oper- 
ational life of Landsat 7. Amy substantial improvements for Landsat 7 over a 
Landsat 6 functional e(][uivalent capability would be funded by the sponsoring agen- 
cy, if the required fundingexceeds the baseline funds. 

Although NASA and DoD have defined management responsibilities for the 
Landsat 7 program as part of our agreed to management plan, continuous coordina- 
tion in all aspects of the program will ensure that the stated goals are achieved and 
the full user community is supported. NASA and DoD are developing an oivaniza- 
tional structure that guarantees integration and fosters cooperation between tne two 
organizations. For example, each orgariization will have individuals residing in the 
iroject office of their counterpart, and in a jointly staffed coordination facility in the 
"ashington D.C. area. 

On a more formal level, a jointly chaired Landsat Coordinating Group will be 
formed which will oversee interactions on top-level program plans, budget execution 
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and policies; handle interagency matters related to the program; staff any issues re- 
quirmg abjudication at senior departmental levels; and coordmate any reports to 
Congress. 

The Assistant Secretary of Defense for Command, Control, Communications and 
Intelligence (ASD/C3I) — Duane Andrews — will be the senior official responsible for 
DoD program oversight, policy, and issue resolution. As Assistant Secretary of the 
Air Force for Space and Director of the Defense Support Project OfRce, I will provide 
senior management direction and guidance for the Space segment of Landsat 7. 
Major General Nathan Lindsay, Director of the Office of the Secretaiy of the Air 
Force/Special Projects, will execute the Space segment acquisition program. 

In closing, once again let me state that DoD is firmly committed to the continu- 
ation of the Landsat program into the next centuiy. We have developed an excellent 
and affordable arrangement for Landsat with our partners in NASA and have estab- 
lished a very ambitious accjuisition schedule to meet the data continuity goals estab- 
lished by Uie Administration. Our NASA/DoD team is moving forward with speed, 
enthusiasm, and a hi^ly cooperative spirit. We look forward to continuing our work 
with you to meet the diverse needs of the broad user community. This program is 
a fundamental step towards continued U.S. leadership in space remote sensing — a 
goal we all share. 

Thank you. 

Senator Gore. Thank you very much, Mr. Secretary. 

Dr. Dallas Peck is Director of the U.S. Geological Survey with 
the Department of the Interior. Welcome back, Dr. Peck. Please 
proceed. 

STATEMENT OF DALLAS PECK, DIRECTOR, U.S. GEOLOGICAL 
SURVEY, DEPARTMENT OF THE INTERIOR; ACCOMPANIED 
BY, AL WATKINS, CHIEF, NATIONAL MAPPING DIVISION 

Dr. Peck. Thank you, Mr. Chairman. It is a pleasure to testify 
before you Senator Pressler. 

I am accompanied today by Mr. Al Watkins who headed our 
EROS data center in Sioux Falls, SD, for nearly 20 years and has 
recently joined us at headquarters as Chief of our National Map- 
ping Division. Al is over here. 

I apologize for the glasses, but I had cataract surgery a week ago 
and my eyes are rather sensitive to the glare. 

Thank you for the opportunity to express the views of the De- 

gartment of the Interior relative to the proposed Land Remote 
ensing Policy Act of 1992. We support S. 2297 as implementing 
the administration's policy on continuity of data from the Landsat 
system to support national defense, global change, and other civil- 
ian requirements. 

We have been involved in land remote sensing since well before 
the launch of Landsat 1 in 1972. Under Director William T. Pecora, 
we played a major role in defining the technical specifications for 
Landsat 1 and helped to develop an active program of remote-sens- 
ing applications and research throughout the Federal Government. 

Through our EROS data center in South Dakota, we worked with 
NASA until 1983 to distribute Landsat data to all users. Since 
1983 we have cooperated with the NOAA and EOSAT to assist in 
product generation and data distribution and to maintain the 
Landsat archive. That archive currently contains almost 1 million 
scenes of Landsat data. 

Over the life of the Landsat program we have made many con- 
tributions to improve data processing, image enhancement, and dis- 
tribution system capabilities. We are also a user of Landsat data 
for scientific and research purposes. We were an active participant 
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in support of Desert Shield and Desert Storm, producing unique 
and special purpose image products from Landsat data. 

We are also participating in the development of NASA's Earth 
Observing System Data and Information System, EOSDIS. The 
USGrS EROS data center will serve as the processing, distribution, 
and archive facility for providing land-related data and information 
to the global change research community. 

S. 2297 provides for: one, continuation of the Landsat program 
to meet the needs of national defense, global change and other ci- 
vilian uses; two. Government funding and management to assure 
that these needs are met; three, availability of low-cost data with 
adequate coverage to support national security, global change, and 
research needs; four, provision of data to the archive; and five, ap- 
propriate commercial involvement in partnerships. 

Specifically, S. 2297 provides for joint funding and management 
of the Landsat program by NASA and DOD. This approach com- 
bines the management and technical competence of both agencies 
to ensure the comprehensive long-term acquisition of Landsat data. 
We have worked closely with both agencies in the past and are con- 
fident that we will continue to have an effective working relation- 
ship on future Landsat efforts. 

With respect to data availability, it is especially important that 
Landsat data be routinely acquired around the world to provide the 
necessary repetitive coverage of the Earth's land areas. By the time 
of the launch of the first EOS platform at the end of this decade, 
the Landsat program will have collected data that document land 
surface conditions for a period of over 25 years. 

S. 2297 requires data to be distributed at the marginal cost of 
filling a specific user request. The issue of data pricing is complex, 
and we believe this policy should be consistent with policies applied 
to other federally provided data, as stated by Senator Pressler and 
by my colleague, Len Fisk. 

Accordingly, we prefer that the legislation not provide specific 
data pricing policy. The data approach outlined by Dr. Fisk reflects 
our preferred mechanism for dealing with this issue. This will help 
those who have been effectively excluded from using Landsat data 
because of rising data costs during the past few years, and should 
encourage others to use the data for important applications to 
Earth science research, environmental monitoring, and global 
change studies. 

With the Government's promise of program continuity, wide ac- 
cess to low-cost data should allow many organizations to make a 
substantial commitment to use Landsat data. 

The legislation requires that the Department of the Interior shall 
continue the maintenance of the Landsat data archive and ensure 
that all new Landsat data are archived for future use. We are very 
comfortable with such a role. 

We favor appropriate involvement of the commercial sector to in- 
crease the usefulness of the data. By offering minimally produced, 
unenhanced data to the public, value-added services can be pro- 
vided by the commercial sector to satisfy the information needs of 
their customers. This may lead to significantly enhanced commer- 
cial market development and demand for Landsat-type data. 
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In closing, Mr. Chairman, I would like to thank you for the op- 
portunity to make these comments about the future of the Landsat 
program on behalf of the Department of the Interior. We will con- 
tinue to work with Congress, NASA, DOD, and the private sector 
to see that the Landsat program is continued in a way that opti- 
mizes benefits to the Nation and provides a framework for long- 
term program continuity. 

Thank you. 

Senator Gore. Thank you very much, Dr. Peck. 

Our final witness on this panel is Mr. James Frelk, Director of 
the Office of Space Commerce with the Department of Commerce. 
Welcome and please proceed. 

STATEMENT OF JAMES J. FRELK, DIRECTOR, OFFICE OF 
SPACE COMMERCE, DEPARTMENT OF COMMERCE 

Mr. Frelk. Thank you, Mr. Chairman. It is my first time before 
you and I welcome the opportunity to address you on this issue and 
to convey the Department of Commerce's views on the future of 
Landsat remote sensing. 

As you know, as part of the Office of the Deputy Secretary of 
Commerce, the Office of Space Commerce has been responsible for 
representing the Department at the National Space Council's delib- 
erations on the future of Landsat. 

These deliberations have resulted in the recent Landsat policy 
which reaffirms the administration's support for and the impor- 
tance of Landsat-type multispectral imamng and provides a plan 
for maintaining continuity of data from Landsat coverage beyond 
19S8. 

My colleagues here have covered a number of issues that I will 
not go over, other than to say that the Department of Commerce 
is committed to the completion of Landsat 6 and getting it up there 
and operating, and we will be working with the other Depaitments 
in this transitional period to make it as smooth as possible. 

One of the goals of the administration's Landsat policy remains 
the promotion of private sector commercial opportunities in 
Landsat-type remote sensing. Existing U.S. Grovemment activities 
can be improved to further commercial interests, while ensuring 
that essential Government needs are met. 

We are encouraging the private sector in three ways: by seeking 
to remove unnecessary legal and regulatory barriers; by developing 
new technologies to reduce the cost and increase the performance 
of future systems; and by developing a balanced pricing and dis- 
semination policy for public remote sensing data in the future. 

First, the new Landsat policy calls for limiting U.S. Grovemment 
regulations affecting^ private sector remote sensmg activity to only 
those required in tne interest of national security, foreign policy, 
and public safety. In the past, when a U.S. oil company and a 
major news organization asked the Commerce Department about 
getting licenses for operating private remote sensing satellites, they 
were told that current ^aw and regulations would require them to 
sell their data to anyone who asked at the same price, even to com- 
petitors. 

This was certainly a deterrent to those potential private invest- 
ments and an example of the sort of restriction which needs to be 
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changed. Recently, major aerospace companies like Lockheed and 
Orbital Sciences Corp. and smaller firms like World View Imaging 
Corp. and Earth Vision Systems and the prominent International 
SmaP Satellite Organization, wrote to the Department of Com- 
merce requesting that restrictive pricing practices for private re- 
mote sensing firms be eliminated. 

We believe that the law and implementing regulations should be 
revised to establish a distinction between publicly and privately fi- 
nanced satellite* systems that allows private systems to operate in 
accordance with market conditions. Hopefully, this change will en- 
courage firms to offer new sources of data which can contribute to 
economic growth as well as greater understanding of the Earth's 
environment. 

Second, the administration is encouraging the development of 
new satellite technology for remote sensing which can serve further 
commercial as well as Government needs. Satellite technologies de- 
veloped within the Department of Energy's laboratories hold the 
promise of reducing remote sensing costs and enhancing capabili- 
ties for future Landsat-type systems. 

Their development by DOE has been made possible through a $2 
billion investment by the Government over the last 3 years in de- 
fense research, associated with creating smaller satellite compo- 
nents. Many of the existing and space-tested components developed 
by the Energy Department are much smaller than current Lanasat 
type of components. 

The President's Landsat policy directs the Department of Energy, 
with DOD and NASA and other appropriate agencies to work to- 
gether to prepare a coordinated technology plan with the goal of 
improving the performance and reducing the cost for Landsat-type 
remote sensing systems. 

Third, as mentioned by my colleagues here, we are developing a 
balanced and consistent pricing and dissemination policy for re- 
mote sensing data from public systems such as Landsat 7. During 
the development of the Landsat policy we found that there are a 
number of data pricing and dissemination alternatives, that the is- 
sues affecting the different user communities are very complex, and 
that there is value in maintaining a flexibility to adjust our policies 
as circumstances change and attractive alternatives present them- 
selves in the future. 

This is particularly true in the area of data policy. We believe 
that the policy for Landsat data should be consistent with policies 
applied to other forms of public data. The approach outlined by my 
NASA colleague reflects an approach, and an appropriate process 
for distributing data from civil government satellites. 

In the end, 1 think that the administration's policy and the Presi- 
dent's policy on this is a balanced one. We are definitely committed 
to maintaining the continuity of Landsat-type data for use such as 
national security and global climate change research. 

Mr, Chairman, we share your desire to see a program developed 
which furthers U.S. leadership in remote sensing. We look forward 
to working with you and this committee in fostering commercial op- 
portunities in remote sensing and providing U.S. I^ndsat-type sys- 
tems, both public and private with a bright future. 

Thank you for your kind attention. 
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[The prepared statement of Mr. Frelk follows:] 

Prepared Statement of James J. Frelk 

Thank you for the opportunity to share with this committee the r-i.Kitirjent of 
Commerce's views on tne future of Landsat remote sensing. As you knc''.', f 5; part 
of the OfRce of the Deputy Secretaiy of Conunerce, the Omce of Spa^'» Oommerrc 
has been responsible for representing the Department at National Spaco Council 60- 
liberations on the future of^ Landsat. These deliberations have resulted ia the recent 
Landsat policy which reaffirms the Administration's support for and importancse of 
Landsat-t3rpe multispectral imaging and provides a plan for maintaining continuity 
of data from Landsat coverage beyond 1998. 

Multispectral images from Landsat satellites support U.S. national security needs, 
governmental research requirements (including gloDal climate change), and provide 
conunercial opportunities to the private sector. Conseauentl>% the President's new 
Landsat Policy Directive assigns the Department of Defense (DOD) and NASA with 
the responsibility of funding and managing the next Landsat satellite (Landsat 7). 
The Directive instructs NASA and DOD to develop and operate a Landsat 7 satellite 
of at least equivalent performance to Landsat 6. 

In coordination witn other asencies, including Commerce, DOD and NASA have 
prepared a plan detailing the funding and management responsibilities, data han- 
dling, and commercial considerations associated with the Landsat 7 program. This 
plan is complete and has been fully reviewed by the National Space Council. Prior 
to the deployment of Landsat 7, the Department of Commerce, through the National 
Oceanic ana Atmospheric Administration (NOAA) is committed to the completion 
and launch of Landsat 6 and, in coordination with the Office of Management and 
Budget, will arrange for continued operation of Landsats 4 and 5 until Landsat 6 
is operational. 

One of the goals of the Administration's Landsat policy remains the promotion of 

Brivate sector commercial opportunities in Landsat-type remote sensing. Existing 
r.S. government activities can be improved to further commercial interests while 
insurmg that essential Government needs are met. We are encouraging the private 
sector in three ways — ^by seeking to remove unnecessary legal and regulatoiy bar- 
riers, by fostering the development of new technologies to reduce the cost and in- 
crease the performance of future systems, and by developing a balanced pricing and 
dissemination policy for public remote sensing data. 

First, the new Landsat policy calls for limiting U.S. government regulations af- 
fecting private sector remote sensing activities to only those required in the interest 
of national security, foreign policy, and public safety. In the past, when a U.S. oil 
company and a major news organization asked DOC about getting licenses for oper- 
ating private remote sensing satellites, they were told that current law and regula- 
tions would require them to sell their data to anyone who asked at the same price — 
even their competitors. This was certainly a deterrent to those potential private in- 
vestments and is an example of the sort of restriction which needs to be changed. 

Recently, major aerospace companies like Lockheed and Orbital Sciences Corpora- 
tion; smaller firms like World View Imagine Corporation and Earth Vision Systems, 
Inc.; and the prominent International Small Satellite Organization have written to 
the Department of Commerce requesting that restrictive pricing practices for private 
remote sensing firms be eliminated. We believe that the law ana implementing reg- 
ulations should be revised to establish a distinction between publicly and privatehr 
financed satellite systems that allows private systems to operate in accordance with 
market conditions. Hopefully, this change will encourase firms to offer new sources 
of data which can contribute to economic growth as well as a greater understanding 
of the Earth's environment. 

Second, the Administration is encouraging the development new satellite remote 
sensing technologies which can serve mture commercial as well as government 
needs. Satellite technologies developed within DOE's National Laboratories hold the 
promise of reducing remote sensing costs and enhancing capabilities for future 
Landsat-t3rpe systems. Their development by DOE has been made possible through 
a $2 billion ^vemment investment over the last three years in defense research 
associated with creating smaller satellite components. Many of the existing and 
space tested components developed by the DOE are much smaller than current 
Landsat satellite components. 

Due to these and other developments since the National Space Council's 1989 re- 
view, the President's Landsat Policy directs DOE, DOD, NASA and other appro- 
priate agencies, to work together to prepare a coordinated technology plan with the 
goal of improving the performance and reducing the cost of future Landsat-t3rpe re- 
mote sensing systems. Mr. Chairman, plans to improve our remote sensing capabili- 
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ties recognize in principle the importance that new technologies will play in the fu- 
ture, and helps further UJS. leadership in Landsat-type remote sensing. 

Third, we are developing a balanced and consistent pricing and dissemination pol- 
icy for remote sensing data from public systems sudi as Landsat 7. During the de- 
velopment of the Landsat Policy we found that there are a number of data pricing 
and dissemination alternatives; that the issues affecting the different user commu- 
nities are veiy complex; and, that there is value in maintaining a flexibility to ad- 
just our policies as circumstances change and attractive alternatives present them- 
selves in the future. This is particularly true in the area of data policy. We believe 
that the policy for Landsat data should be consistent with policies applied to oUier 
forms of public data. In addition, it would be premature to set in legislation data 
pricing practices for a satellite that may not fly till the end of this decade. The ap- 
proach outlined by my NASA colleague reflects an appropriate process for distribut- 
ing data from civil government satellites. 

The Administration is committed to maintaining the continuity of Landsat-^me 
data for uses such as national security and global climate change research. The 
President's new Landsat Policy strikes a balance in assuring a continued stream of 
remote sensing data to meet vital government requirements, while at the same time 
strengthening U.S. remote sensing capabilities by eliminating legal and regulatoiy 
barriers aflecting the private sector and fostering the development and application 
of new satellite technologies. Mr. Chairman, we snare your desire to see a program 
developed which furthers U.S. leadership in remote sensing. We look forward to 
working with you and this committee in fostering commercial opportunities in re- 
mote sensing and providing U.S. Landsat-type systems, both public and private, 
with a bright future. 

Thank you for your kind attention and the opportunity to speak to you today. I 
would be happy to answer any questions that may have. 

Senator Gore. Thank you very much. 

I will open with a few questions and then recognize Senator 
Pressler for his questions. 

Dr. Fisk, you and other witnesses on this panel have talked 
about the very complex situation that exists with respect to the 
Landsat data policy. I do not want to disagree with your assess- 
ment, but two general policy proposals for addressing the Landsat 
data situation are now pending in the Congress. 

One of them is the bill introduced by Senator Pressler which pro- 
poses a single tier pricing structure and the House committee has 
already approved a bill that would create a two-tiered pricing pol- 
icy. 

Is it not possible for NASA to support one approach or the other? 
Or are you advocating that we continue the current situation? 

Dr. Fisk. No, Senator, it is possible. NASA and the administra- 
tion supports a single tier policy and that is reflected in 0MB Cir- 
cular A-130 which is basically intended to provide the data at the 
marginal cost of reproduction. 

Now the only comment I would make on that is the one I made 
in my testimony, that we really think there is an opportunity here 
to do this essentially by regulation as opposed to by legislation and 
the opportunity — ^I think what the legislation should be very clear 
on are what the broad principles are that should be followed in the 
data dissemination policy. 

But I would, I think the administration would prefer if we had 
the flexibility to implement that, as you can see by the draft copy 
of 0MB A-130, the intention on how to implement that is statea 
and I think it is very consistent with S. 2297. 

Senator Gore. Now the comment period is not up until August 
on that Circular A-130; correct? 

Dr. Fisk. I think that is correct; yes. 
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Senator Gore. And you are not required to actually do anything 
under — I mean, the administration does not actuallv he e U* do 
anything under A-130. If it chooses to do nothing, tKat ould h., 
one of the options that could be chosen; correct? 

Dr. FiSK. It is possible to modify A-130 from the draft copy, that 
is certainly true. But the position is really quite clear on this, that 
on the, as regards to Landsat 7 data, the administration's pref- 
erence is to be able to deal with this in a very simple system that 
says the data is available to all users for the marginal cost of re- 
production. 

Now we believe — and this of course is unenhanced Landsat data, 
the intention is it is unenhanced and that there is an opportunity 
for value-added industries to take that and turn it into data proa- 
ucts which we think will make a very interesting and lively com- 
mercial market. 

But I think that is a — ^from the people who will administer this, 
let me equate it also from the NASA point of view, the people who 
would administer this, this is a much more straightforward way to 
do it than would be involved in trying to separate out who are re- 
search users and who are not. 

Senator Gore. Well, of course, one of the questions here is 
whether or not it makes more sense to just settle the data policy 
issues once and for all with a change in the statute or trust the 
resolution of this unsatisfactory situation to a process that does not 
really require a change. 

If Landsat legislation contained no specific policy prescriptions 
on data pricing and dissemination as you and your colleagues advo- 
cate, what would be the prevailing statute? Would not the 1984 
Landsat act still be the prevailing statute? 

Dr. FiSK. I would not be silent on the issue of the data policy, 
but I think you will have to deal with the repeal of existing por- 
tions of the current existing legislation and I would encourage you 
to state the principles. The thing I think that 

Senator Gore. Now, wait a minute. You do recommend a legisla- 
tive change to repeal portions. 

Dr. FiSK. Absolutely. 

Senator Gore. Now, if all data is provided at marginal cost of re- 
production, what would be the impact on EOSAT and the existing 
contract, which gives that company exclusive rights to market data 
from Landsat's 4, 5, and 6? 

Dr. FiSK. Well, I think again the data policy that is easy to write 
is the one that applies to Landsat 7, That is the Federal 
Government's 

Senator Gore. You are advocating repeal of the legislation as it 
applies to— portions of the legislation as it applies to 4, 5, and 6 
also; correct? 

Dr. FiSK. What I am advocating here is that we have — well, what 
we will have to do with Landsat 4 through 6 is deal with it by ne- 
gotiation. 

Senator Gore. Wait a minute. Let me see if I can get an answer 
to the question. Now, I want to know what you are aovocating. You 
said you were advocating a repeal of portions of the legislation, por- 
tions of the 1984 statute, but now you seem to be implying that you 
are unclear in your own mind as to whether that applies only pro- 
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spectively to Landsat 7 or whether it applies also to the way we 
treat data from 4, 5, and 6. Can you clarify that? 

Dr. FiSK. Let me try and be as explicit as I can here, and since 
I do not have copies of legislation in front of me, let me tell you 
what the principle is that I would like to see us achieve here, and 
then the details of the legislation. 

Senator Gore. But in the process, please try and answer that 
specific question. 

Dr. FiSK. I will try and answer that specific question. Landsat 7 
is straightforward. We want to be able to build Landsat 7 and pro- 
vide the data at the marginal cost of reproduction to all users, and 
a Federal Government A-130 policy will apply. In the case of 
Landsat's 4 through 6, the Government's intent is to be able to 
have that data available to researchers — Federal Government re- 
searchers as much as we can make available. 

Now, it is my belief, and this may be a matter of law, that the 
EOSAT Corp. by contract is essentially the proprietor of the 
Landsat 6 data. I would question, I think, whether or not you could 
retroactively change that contractual arrangement, and so what we 
would recommend is that there are negotiations that take place be- 
tween the Federal Government and the EOSAT Corp. with, at the 
very least, the intent being that the Federal Government users, 
which are the research users and also the national security users, 
get that data at the least possible cost close to marginal cost of re- 
production. 

But I believe the EOSAT Corp. by contract has the right to sell 
the Landsat 7 data— excuse me, the Landsat 6 data — ^for commer- 
cial use at the price that they would set by their contract, and I 
would question whether or not we had even the legal right to retro- 
actively do that, but I do want to— our intent, I mean, if you say 
what is the basic principle here, is we want to get access to 
Landsat 4 through 6 data for the least possible cost to the Federal 
Government users. 

Senator Gore. Well, what about non-Federal Government re- 
searchers? Are you going to leave them in the soup? 

Dr. FiSK. I am going to try not to. 

Senator Gore. We have not heard anjdhing about them, though, 
where 4, 5, and 6 are concerned. Are they going to still have to pay 
$4,000 a scene and therefore not have any practical access to the 
data? 

Dr. FiSK. Well, again, by contract the data is the property — 
Landsat 6 data is the property of EOSAT and we will negotiate to 
get the data that we can for the Federal users. 

Senator Gore. By purchasing it? 

Dr. FiSK. At what will hopefully be the minimum cost; yes. 

Senator Gore. This was really a stupid idea back in 1984, was 
it not? [Laughter.] 

Dr. FiSK. Yes, Senator. [Laughter.] 

I was not here. [Ijaughter.] 

Senator Gore. We want to make sure that is part of the record. 
[Laughter.] 

I am going to skip over some of my questions until a second 
round because I want to get expeditiously to Senator Pressler, but 
let me ask you, Mr. Faga, you mentioned in your statement that 
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the draft request for proposals for the Landsat 7 spacecraft con- 
tract has been released. When do you expect the final RFP to be 
released? 

Mr. Faga. We expect it to be released this summer, but we do 
have some funding issues in 1992. We only had $10 million. That 
is clearly provided in 1992, and we are fortunate to have that, be- 
cause there was no administration request for 1992 money. It was 
provided by the Congress. 

There is also $20 million that has been earmarked by the Con- 
gress for this purpose but there are certain certifications and infor- 
mation requirements that have to be met and they are in the proc- 
ess of being met now, so we will have that material on the Hill 
shortly and then hope to get the release of funds or an agreement 
to release funds and go forward with the final RFP in the summer. 

Senator GrORE. Give me an estimate of when that implies the 
contract is likely to be awarded for the spacecraft development. Do 
you have a guess on that? 

Mr. Faga. Early next calendar year. 

Senator Gore. Early next calendar year. 

Mr. Faga. Right. 

Senator Gore. There were several enhancements to the Landsat 
6 spacecraft that you said would be sought, provided that they do 
not increase the nsk to program cost and schedule. How will tnese 
enhancements, these technologies be funded, out of spacecraft de- 
velopment funds, or from funds dedicated to technology develop- 
ment, and do you consider them to be a priority for Landsat 7? 

Mr. Faga. Let me make my earlier statement more clear. There 
are improvements in Landsat 6 over earlier vehicles. All of those 
would remain as baselined. Further improvements for 7 beyond 
anything in 6 are things like stereo capability, higher resolution, 
panchromatic capabilities, say 5 or 10 meters instead of 15. 

Those kinds of capabilities are being provided in the RFP as 
goals, things we are interested in. We would fund those if we were 
the interested party, DOD, which would likely be the case. If there 
was something in processing that was driven by NASA desire, they 
would fund that, or if someone else came to the table with a re- 
quirement that we had not previously met, then they would fund 
it. 

Senator Gore. DOD is now the largest single consumer of 
Landsat data; correct? 

Mr. Faga. Yes. 

Senator Gore. What price does DOD pay EOSAT for the Landsat 
data it acquires? 

Mr. Faga. We pay the standard commercial price of $3,000 plus 
per image, and of course observe the requirement that we cannot 
reproduce it so that if one element of DOD buys it and another ele- 
ment needs it, it also has to buy it. 

Senator Gore. What is the total in the current fiscal year paid 
by DOD to EOSAT for these images? 

Mr. Faga. I think it is $6 million, but having said that number 
I am going to turn to my assistant and see if I am right. Yes, $6 
million approximately. 

Senator Gore. You told us how you. Assistant Secretary Dv/syne 
Andrews, and Maj. Gen. Nathan Lindsey will be responsible for 
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managing the Landsat 7 program within the Air Force. How does 
the Strategic Environmental Research and Development Program 
fit into the Landsat program within DOD, and is there any effort 
to integrate these two initiatives? 

Mr. Faga. They would set requirements for the data and in the- 
ory could provide a part of the funding from SERDP funds, but 
that is not the case. That is, none of the funds that are pro- 
grammed in DOD for Landsat come from the SERDP. 

Senator Gore. You can supplement that response for the record, 
if you wish, about the integration of the two programs, I would like 
to hear a little more about that for the record. 

[The information referred to follows:] 

The current Defense Support Project Oflice (DSPO) SERPD eflbrt focus on use of 
existing classified and unclassified assets. The use of classified data with data from 
unclassified sensors, including Landsat data, is a key part of DSPO study activities. 
Although the current SERDP program does not address system modifications or de- 
sign of future systems, future proposals will address how systems, like Landsat, 
could be supported by SERDP sponsored R&D activities. 

Senator GrORE. Dr. Peck, in your statement you said the Geologi- 
cal Survey favors involvement of the commercial sector to increase 
the usefulness of Landsat data. What does that mean in practical 
terms? Does that mean you would like to see a private contractor 
continue to have the exclusive marketing rights for the unenhanced 
Landsat data, or are you referring to tne possibilities that might 
exist for an enhanced value-added industry if data were provided 
at the marginal cost of reproduction? 

Dr. Peck. I think very much the latter, Senator — a competitive 
situation. 

Senator Gore. All right. Now, your statement makes reference to 
the fact that "with the Government's promise of program continu- 
ity, wide access to low-cost data should allow many organizations 
to make a substantial commitment to use Landsat data." 

That is a little confusing. How can continuity of Landsat data 
which I strongly support automatically translate into widespread 
access to low-cost data? 

Dr. Peck. I think the point I was trying to make in the testi- 
mony. Senator, is that some doubts about the future continuity of 
the Landsat data have discouraged the investments for reliance on 
that data by a variety of commercial and noncommercial users. 

Senator Gore. Now, if I were the Geological Survey and noticed 
that S. 2297 specifically gives the Geological Survey authority to 
maintain the Landsat 7 data base I would support this bill. Do 
you? 

Dr. Peck. Yes, enthusiastically. 

Senator Gore. There are some other questions I have there, but 
I am sure that Senator Pressler is going to get into the EROS Data 
Center issues and so I will refrain and be very interested in his ex- 
changes. 

Just one final couple of questions here, Mr. Frelk. In your testi- 
mony you referenced the fact that the Department of Commerce is 
in the process of examining any restrictions that exist on the sale 
and distribution of remote sensing data from privately financed 
satellite systems. What is the status of this effort? 
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First, let me ask you what the status is with respect to compa- 
nies or organizations developing and launching their own privately 
financed remote sensing systems. Do you expect this to occur dur- 
ing this decade? 

Mr. Frelk. I would point out that there were two requests, or 
at least inquiries about licenses for satellites. 

Again, we are not talking about something that is identical to a 
Landsat satellite which provides a CTeat deal of capability not only 
for the environmental community but for Government needs, but 
these would be more limited remote sensing activities. These would 
probably be somewhat different than current capability. We are not 
talking about as difficult a problem, first of all. 

Again, I would point out that there were two initial inquiries, 
one from the media outlet and one from an oil company. I think 
that certainly within this decade that somebody could put up a re- 
mote sensing satellite for specific commercial purposes and pay for 
it themselves. 

I would also note that Orbital Sciences Corp. has invested some 
money in SEASTAR in cooperation with NASA so that there may 
be additional cases in the next decade where private companies 
might be impeded from putting something up. In fact, companies 
have communicated that to us, and that is why we are in the proc- 
ess of reviewing existing legal and regulatory restrictions and pric- 
ing practices that wouldapply to private firms. 

Senator Gore. And you stated that the law, in your opinion, 
should be revised to establish a distinction between publicly and 
privately financed satellite systems. Specifically, what legislative 
provisions need revision, and is the administration willing to pro- 
pose legislation in this regard? 

Mr. pRELK. We will be nappy to provide to the committee specific 
line-in and line-outs in our proposal. It is the Commercialization 
Act of 1984 that mandated treating private remote sensing and 
public identically in pricing practices and dissemination. 

Senator Gore. And you think that ought to be changed. 

Mr. Frelk. I think that ought to be changed; yes. 

Senator Gore. All right. Are there regulations now in place 
which act as barriers to entry to private systems? 

Mr. Frelk. I think this one specifically dealing with pricing prac- 
tices and dissemination does. I will give you an example. A com- 
pany — a small company might want to go out and try to get financ- 
ing for the capital cost of a satellite and as maybe somebody build- 
ing a building would do, they mig:ht look for an anchor tenant to 
enter an exclusive arrangement with somebody in return for pref- 
erential treatment. They would get some cash. 

Well, again, current law and regulations prohibit that from tak- 
ing place, so that these firms who even want to go out and raise 
capital to build the satellites themselves are facing impediments as 
to what they can and cannot do as far as practices. 

Senator Gore. All right. Now, one group interested in this mat- 
ter, the Radio Television News Directors Association, argues in a 
statement submitted for the record that current law, and I quote 
from their statement, "does not adequately accommodate constitu- 
tional requirements with respect to the first and fourth amend- 
ments, and that the Commerce Department regulations do not im- 
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plement the act in a manner consistent with the Constitution." Can 
you comment on these concerns and the statement of this group 
and tell us what steps you have taken with respect to the regula- 
tions to which they make reference? 

Mr. Frelk. I would prefer to get back to you in writing, if pos- I 
sible, on that. 

Senator Gore. That will be fine. 

Senator Gore. We will provide you with the statement they have 
supplied for the record for your response if you have not seen it. 

Now finally, is it possible to eliminate these barriers to entry 
without affecting access by researchers to foreign satellite systems? 
In other words, how can we assure user access to a system like the 
Japanese Earth Resource Satellite to be launched next year if we 
change the nondiscriminatory access principle for private satellites. 

Mr. Frelk. In the specifics of what we are talking about, the 
principle that a State could, for Government purposes, for non- 
commercial purposes, have access to images would still apply. It 
would simply be private sector selling to a private sector that 
would fall into that type of pricing practice and allowance for dis- 
crimination in access. 

Senator Gore. I see. OK. Senator Pressler. 

Senator Pressler. Thank you very much, Mr. Chairman. 

But in any event, as I see the issue and I would like to ask the 
panel, anybody of the panel to respond to this, one of the groups 
that is endorsing this legislation is the National Association of 
State and University Land Grant Colleges. Another is the National 
Farmers' Union. Another is the National Congress of American In- 
dians and then there are several wildlife groups and environmental 
groups. 

But what we are really trying to do here, as I understand it, is 
to achieve a situation wnere if somebody wants one of these pic- 
tures, let us say that they are working at the University of Nevada, 
they could access a supercomputer, nopefully which is located at 
the EROS data center in Sioux Falls, SD. 

They could access a supercomputer, an index and then they could 
obtain a picture that they could use and reproduce or research at 
a very reasonable price, and is that not what we are trying to 
achieve, regardless of what bill we are under. That is what I am 
trying to achieve. Is that a good objective? 

Presently, we do not have the situation where some researcher 
of modest means at the University of Nevada or the National Asso- 
ciation of Counties or the Farmers' Union or the National Parks 
and Conservation Association or the — ^I could go on and on and on, 
the Wildlife Management Institute, could find out what is available 
on a computerized index and could get the picture are a reasonable 
price and use it or reproduce it or whatever. Is that what we are 
trying to achieve? Is that a good policy goal? 

Dr. Peck. If I might comment. Senator, not only are we trying 
to achieve that and that is a very good goal, but on top of every- 
thing else, we want the availability, we want a system so that that 
data is available, so that it is gathered. 

We were all worried that after Landsat 6 there might be no 
Landsat data available, so this is, I think, one of the very positive 
changes that has come about in the last year or so ana incor- 
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porated in this bill and in elements of the bill over in the House. 
So, I think it is a good development; yes. 

Dr. FiSK. Senator, let me also comment, it is— just amplify on 
Dallas's point, in some cases there are two demands on this data. 
There is the local use which are some of the ^oups that you cited, 
people that are interested in their own particular area, but from 
the perspective of the global change researcher, the thing that is 
very appealing here is the opportunity to have global coverage of 
the Earth witn a satellite that is capable of Landsat which has 
such a long, historical data base to use. 

So. I think what you are going to find as we move into the 
Landsat era, Landsat 7 era, that we are vastly increasing the 
amount of data that will be processed through the Landsat sat- 
ellites because we are equipping this with a TDRSS antenna for ex- 
ample, so you can get essentially continuous coverage. 

We are sizing the data system to be able to process many more 
scenes than were processed by the commercial contractor for 
Landsat because the global change user is interested in much 
broader areas, and so this system is essentially moving into the 
global change world from what was a more regional world of its 
earlier uses. 

Senator Pressler. I would address this question to Dallas Peck 
whom I admire very much for his excellent leadership to the Geo- 
logical Survey. We are proud to have a public servant with the 
character and perseverance that Dallas possesses and I also see 
that Al Watkins is here and we welcome him. 

Al was the Director of the EROS Data Center for 19 years. I 
know of no other person in Government with a greater command 
of U.S. land remote sensing policy than Al. I appreciate your both 
being here. 

Dallas, S. 2297 mandates Landsat data be available at marginal 
cost. Others suggest a multitiered approach. How would the dif- 
ferent pricing policies impact our Nation's archive of environmental 
data? 

Dr. Peck. Senator, let me turn that over to Al Watkins. He is 
far more knowledgeable on the subject than I. 

Senator Gore. If you could identify yourself with your title for 
our reporter. 

Mr. Watkins. Sure, Senator. I am Al Watkins, Chief of the Na- 
tional Mapping Division of the U.S. (Geological Survey and as you 
said, ex-head of the EROS Data Center. 

Regardless of the outcome of the pricing provisions of the legisla- 
tion, it is, I think to all of us, vital that all data from the satellites 
flow into the archives so that 5. 10, 20, 30 years from now, we still 
have that baseline, an assured baseline of conditions on the surface 
of the Earth that are so vital as Dr. Fisk and Dr. Peck have de- 
scribed. 

Who knows what future changes will occur in legislation or con- 
tracts, that kind of thing. So, it is clear that the archive needs to 
receive that kind of data, needs to assure its maintenance appro- 

griately and needs to do that at minimum cost to the Government. 
0, pricing policy, whatever derives from the legislation or contrac- 
tual negotiations, really needs to minimize the cost to the Govern- 
ment archive ana to the Government as a whole. 
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Senator Pressler. Now following up on that, some suggest that 
we require Landsat data to be made available to the Government 
and global change researchers at the cost of fulfilling user requests. 
I believe this may allow some lawyers to successfully argue that 
this definition covers all costs including satellite operation costs. 

What would be the impact of this definition on data price for the 
Government? 

Dr, Peck. Well, one has to reach a decision about exactly what 
is covered and what is not. I would hope, firankly, speaking firom 
my own personal background, that it is done at truly the marginal 
cost of filling one additional order. 

But much of this is covered under new circular 130 which applies 
that same general policy to all Government data. 

Dr. Peck. Let me just amplify on that. The circular A- 130, as 
well as the policies on global data policies as described in the prin- 
ciples that Dr. Bromley's office has issued, uses the word "mar- 
ginal" or "incremental costs." I mean, if the question is, could you 
amortize the cost of the satellite by your data policy, then we would 
be right back into the soup that we have been in on Landsat to 
date. You would simply price the use of this data beyond the means 
of the people who want to access it. 

So, the clear intention has to be that it is basically the cost of 
generating a tape or sending a photo and that is the cost to the 
user. 

Mr. Faga. But be careful because here is exactly the kind of rea- 
son that the administration in this and in typical cases rec- 
ommends against being too precise in the legislation. It could well 
happen that the system we have budgeted which is to be provided 
with public funds and for which a certain budget is provided does 
not fit certain niches that people would like filled. 

For example, Mark Brender might come forth and say, "We love 
this Landsat data and the arrangements we have for it, but we 
want it a lot faster and would be perfectly willing to invest in 
equipment within the system that would provide the data that we 
want quicker." We would not like to be a situation where we say, 
"Well, we are not allowed to do that because by law we can only 
sell it at marginal costs." 

Likewise, you might see some kind of capability on the satellite 
beyond anything DOD and NASA was interested in that other 
groups might want to provide for and you would want to permit 
that. 

Senator Pressler. Now for Landsat 6 data, the archive can re- 
ceive data at the cost of reproduction. If the Government tasks the 
satellite for the archive, what price will be charged? 

Dr. FiSK. All of those, I think. Senator, are going to be subject 
to negotiation with EOSAT Corp. 

Senator Pressler. Dr. Fisk, we welcome you here and we thank 
you for your CTeat public service. The national space policy, direc- 
tive 5 states that "the U.S. Government shall promote and not pre- 
clude private sector commercial opportunities in Landsat-type re- 
mote sensing." 

Yet we have seen over the past several years a commercial 
Landsat operation, a situation where researchers have been denied 
access to essential data because of the high cost. How can we meet 
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the needs of science and still meet the goal of commercial involve- 
ment? 

Dr. FiSK. Well, again, in the particulars with regard to Landsat 
7, where the situation is clear, essentially the policy shift that is 
being made here in regard to commercial users is to say that the 
real market exists in or an enhanced market, put it that way, will 
exist in value-added industries, processing and enhancing Landsat 
data. That is a commercial market there. 

So, the policy is, you make the data available to everyone at the 
marginal cost of reproduction and then you assume that the indus- 
tries will develop by taking that data and enhancing it and make 
it more user friendly. 

When you think about this, if you are a water district some 
place, you do not want to set up to take unenhanced Landsat data 
and try and process that. So there is clearly a commercial market 
available with somebody taking Landsat data and tailoring the 
product of that for a particular user needs out there. 

The research community in contrast is already set up to take this 
unenhanced Landsat data and turn it into the research products 
that they want. So, I am actually quite optimistic that in this new 
approach, the research users needs are satisfied because they get 
the cost at marginal cost of reproduction and the value-added in- 
dustry in remote sensing needs are serviced because they get it at 
the same price but then they add to it and sell a product which is 
useful to a broad market. 

Senator Pressler. One further question, title 1, section 202, sub- 
section a(l) of this bill, of S. 2297 specifies that the cost of Landsat 
data not exceed the marginal cost of filling a specific user request. 

Now, as you see it, how does the intent of this section differ with 
0MB Circular A-130? 

Dr. FiSK. I do not think the intent differs. I would just echo 
Marty Faga's comments, that by putting it in law like that, then 
there may be cases where you want to do something that is dif- 
ferent, that is not a violation of the principles, but you may want 
to pay some extra money to get something that is not available in 
a normal sense, and by naving it in regulation and not in law, the 
Government retains the flexibility to do that. 

If it was necessary for even small changes to come back to amend 
the law, that would of course inhibit the process substantially. 

Senator Pressler. Now my bill provides for Government owner- 
ship of all unenhanced data required by the Landsat system and 
that no exclusive marketing rights are extended to any contractor. 
If this section were made law, now would this affect NASA's nego- 
tiations with EOSAT? 

Dr. FiSK. Let me make sure I understand the question. If it is 
in regards to Landsat 7, then I believe the EOSAT Corp. and the 
Landsat 7 time frame could play a number of functions. I mean, 
they could be contracted with by the Government to operate 
Landsat 7, that is a possibility certainly. But they will probably fall 
more in the category of a value-added industry where they and 
other value-addedf industries take the data and make enhance- 
ments and they do not have exclusive rights to the data anymore 
than the others. 

And so in regards 
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Senator Pressler. On Landsat 6. 

Dr. FiSK. On Landsat 6, I am out of my expertise on the law 
here, but my assumption has always been that since by contract 
they have the rights to the Landsat 6 data, an existing contract, 
that really the best approach here is for the Government to nego- 
tiate the use of that data and at the best possible prices to the Gov- 
ernment researchers and others. 

Senator Pressler. Let me ask the Department of Defense rep- 
resentative, you have expressed here today concern that the de- 
fense oversight of Landsat data might restrict civilian access. What 
are your thoughts on this and do you support the guidelines in- 
cluded in S. 2297 for the transfer to NASA and DOD of Landsat 
operations? 

Mr. Faga. I only expressed the concern as one I know that is 
held by others, and to assure you that we have no interest in 
classifying the data. There could be circumstances, as are provided 
for in the National Security provisions in the Landsat Commer- 
cialization Act, where there would be a necessity to temporarily 
withhold certain data as in an active military campaign, but this 
has been a policy that has long been in effect and we do not see 
it going beyond that in the future by the mere fact of our involve- 
ment. 

Senator Pressler. For the Department of Commerce, let me ask 
this question. The administration has articulated a position of pro- 
moting and not precluding private sector commercial opportunities 
in Landsat-type remote sensing. What is your view of the appro- 
priate mix of Government and commercial involvement in the 
Landsat program? And what is the relative size of the value-added 
remote sensing industry in the United States in comparison to the 
annual sales volume of EOSAT? 

Mr. Frelk. I will try to answer the first point. I think that the 
Landsat 7 satellite that you are referring to, I believe, is really 
going to fulfill an important U.S. Government need. That is why 
we are doing it. It provides for continuity of global climate change 
research. As far as commercial participation in the Landsat 7 sat- 
ellite, I would see that as occurring primarily as a contractor on 
the development and production of the satellite itself. 

When you talk about the value-added area, I would like to turn 
to my deputy to see if I cannot get some numbers for you on the 
value-added market annually, and see if he has something. And if 
not, we will get back to you in writing on the question. [Pause.] 

Senator Pressler. Well, in the interest of time I am going to be 
asking several more questions for the record. 

Mr. Frelk. The answer is that EOSAT generates revenues of $30 
million a year. The value-added area is somewhat larger than that, 
closer to $100 million, as I understand it. 

And getting to your point, as my deputy Scott Pace points out, 
what we do not want to do as a Government is pick and choose be- 
tween areas. I think we want to promote both equally. 

Senator Pressler. How many people are employed by each in- 
dustry? 

Mr. Frelk. That I do not know. 

Senator Pressler. Let me ask you one more question here. I as- 
sume you are familiar with the Halbouty Report. Now Mr. 
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Halbouty's panel indicated that the viable commercialization of 
space in the shorter term, could only be realized through the devel- 
opment of a private value-added community. Are you satisfied that 
we have had optimal development of a private sector value-added 
community in recent years, and would not S. 2297 help this private 
sector CTOw? 

Mr. Frelk. I think that the bill would help the value-added com- 
munity grow, and I think that is an important thing. Whether we 
have done enough to help the value-added community ctow, I 
think, is an open question. But I would venture to say uiat we 
could always (U) more to be helpful to the commercial areas, again 
whether it be the value-added community or those people involved 
in the distribution of the data. 

Senator Fressler. This questions just occurs to me, maybe some- 
body can take off on it How does the SPOT Image or the other sys- 
tems that are developing in the world, how do they deal with tnis 
problem? Does anybody know for sure — in distributing pictures and 
now much they cost to groups that are of limited resources? Al, do 
you know the answer? 

Dr. Peck. Mr. Watkins can speak to this. 

Senator Pressler. By the way, I walked into the space launch 
center down in French Guiana, and everybody knew you Al. They 
asked me if I knew you. [Laughter.] 

So, I went up a notch, so you are a famous man down in French 
Guiana at the launch center. 

Mr. Watkins. I do not know if that is to be proud of or not. Sen- 
ator. I will comment on SPOT Image. SPOT Image operates in a 
very similar fashion, in terms of distribution policy, to EOSAT. 
They have use restrictions that prohibit the copying of the data. 
Their prices are — ^for a much smaller image — somewhat less, 
$1,600, I believe, for a 60-kilometer by 60-kilometer scene, but it 
covers much less ground. 

There is some difference, of course, in that ONES, the French 
space agency, pays for the total cost of the satellites and SPOT 
Imaee seeks to recover the cost of ground operations. That is very 
similar to the way that we have run 4, 5, and 6, actually. 

Senator Pressler. Let me ask, I think, Dallas. Do you feel a con- 
tractor should have exclusive marketing rights to Landsat data? 

Dr. Peck. I think this would be a strong disadvantage. And, 
again, I think we need competition by a variety of complies in 
this area. 

Senator Pressler. Some people suggest we defer the pricing pol- 
icy debate. In fact I think if it were not for this hearing, nothing 
would be happening in terms of issuing circulars or other things. 
But what I am concerned about is that there would be a Rap in tne 
archival data stream if NASA does not have sufficient Dudget to 
task Landsat 6 for archival covera^^e. Is this a possibility? 

And, you know, we have all this data available and it is really 
not available to the people who want to use it most. And if we have 
a break in the stream, it is going to be very expensive to move and 
very costly to recover. 

Dr. Peck. Certainly, from the standpoint of understanding global 
change and monitoring changes of the Earth's surface over time, it 
is a worry. We do need repetitive coverage, and there is a problem. 



58-944 0-92-2 r^ 1 

Digitized by VjOOQ IC 



30 

I think. My impression is that for Landsat 6, data will only be ac- 

auired if it is ordered. And so unless somebody is ordering the 
ata, we will not have repetitive coverage. 

Senator Pressler. Now, Mr. Peck, as the House bill is written, 
how would it affect our Nation's data archive? 

Dr. Peck. I am sorry, I am not that familiar with how that bill 
is written. 

Senator Pressler. You might want to submit a statement for the 
record on that. 
[The information referred to follows:] 

The House bill has no specific language requiring data to be provided to the Na- 
tional Land Remote Sensing Data Archive, nor is there nay provision regarding the 
cost of data from Landsat 6 if purchased for the government Archive. If the govern- 
ment has to pay current commercial rates to the Landsat 6 operator for archive 
data, it will most likely preclude building a complete ardiive of Landsat 6 data. In 
contrast, the Senate bill does contain language that would require a copy of all 
Landsat data be provided to the archive, including data from both Landsat 6 and 
7. 

As mentioned earlier in this testimony, USGS believes that the issue of data pric- 
ing is hidily complex and would prefer that the bill not contain provisions r^garaing 
specific data pricing policy. We nope that there can be a workable solution to the 
current problem of providing Landsat 6 data to the government at reasonable cost, 
which is not addressed in H.R. 3614. And we would also hope that whatever bill 
is enacted contains language that would ensure the provision of unenhanced data 
to the Archive at reasonable cost, and without restrictions on further distribution 
to the research community. 

Senator Pressler. One final question, then I will submit some 
questions for the record. Under S. 2297 we provide the Government 
with ownership of Landsat data. What impacts will this have on 
our Nation's archive of data; to anybody? 

Dr. Peck. Well, this will certainly allow us to build and maintain 
a good archive. That is going to be tremendously valuable over 
time. 

Dr. FiSK. I think it is important to note that the funding that is 
currently in the NASA budget for Landsat program, the 1993 sub- 
mitted budget, allows us to essentially establish a major processing 
and archiving activity in the EROS Data Center. 

And that is one of the reasons you see some fairly large numbers 
in that budget request extending over the next few years, is our an- 
ticipation that if you start using the Landsat system, particular 
Landsat 7, as a global change satellite as opposed to just a regional 
image by image upon request satellite, that the amount of process- 
ing data that is going to be necessary is very much larger. Tlie data 
to be processed will oe very much larger and the system will have 
to be sized to do that. I mean it is an interesting fact that Landsat 
7, by itself, represents about one-third of the data that will come 
down from the EOS system. 

Senator Pressler. Thank you, Mr. Chairman. I have some addi- 
tional questions. I will submit them for the record. I want to sub- 
mit the list of the about 25 organizations supporting this legisla- 
tion, mostly environmental organizations. And the list is growing 
and it also includes the Farmers' Union, the National Confess of 
American Indians, the National Association of State and University 
Land Grant Colleges, and many many others — the National Asso- 
ciation of Counties and so forth. Thank you very much. 

[The information referred to follows:] 



Digitized by 



Google 



31 

Joint Letter of the National Farmers Union; American Forestry Associa- 
tion; American Library Association; Environmental Defense Fund; Amer- 
icAN Agricultural Movement; University of Caufornia; Conservation 
International; Izaak Walton league of America; Natural Resources De- 
fense Council; New York Zoological Society; Wilderness Society; Wildlife 
Management Institute; Sierra Club; Animal Protection Institute of Amer- 
ica; International Primate Protection League; Society for Animal Protec- 
TivE Legislation; Whale & Dolphin Conservation Society; National Asso- 
ciation OF Counties; National Association of State and University Land 
Grant Colleges; National Audubon Society; National Congress of Amer- 
ICAN Indians; National Farmers Organization; Friends of the Earth; Na- 
tional Grange; National Wildlife Federation; National Parks and Con- 
servation Association; American Cetacean Society; Earth Island Institute; 
International Fund for Animal Welfare; International Wildufe Coau- 
tion; Rainforest Action Network; and World Society for the Protection 
of Animals 

May 8, 1992. 
Honorable Larry Presslbr, 
U.S. Senate, 
Washington, DC 20510 

Dear Senator Pressler: On behalf of all of the groups listed above, I should like 
to express our thanks to you for introducing S. 2297, to reform Landsat policy. Your 
bill takes the straightforward logical path to reform by providing Lanosat data to 
all Americans at marginal cost. We urge you to resist every attempt to alter essen- 
tial provisions of S. 2297: that all unenhanced data generated, beginning with 
LanajBat 6, be available at maivinal cost, that no exclusive marketing rights oe ex- 
tended to anv contractor, and tnat the federal government retain ownership of all 
unenhanced data. 

We also want to tell you how pleased we are at Dan Nelson's handling of this 
issue. He has displayed a degree of courtesy and competence which is rarely encoun- 
tered. 

South Dakotans have a good reason to be proud of your leadership on this very 
important issue. 

Kindest regards, 

Leland Swenson, 
National President. 

Senator Gore. Thank you very much. I have just a couple of 
brief followup questions. Dr. Fisk, for the past several years you 
and other NASA officials have repeatedly said that there needs to 
be a modification of the Landsat data policy, to ensure that the 
archived data in the EOSDIS can be distributed to all users at the 
lowest possible cost. 

Has there been any change in that view in respect of today's tes- 
timony? Will you need any legislation on data policy to make 
Landsat data compatible with NASA's plans for EOSDIS? 

Dr. FiSK. Essentially, the things we need are the change — I 
mean, NASA and DOD are going to be given the authority to be 
in charge of this. We are going to have contract negotiations with 
the current owners of the Landsat 6 data, and we are going to 
drive hard on that issue. And we need the general principles in re- 
gard to how we are going to do Landsat 7 data, and we are going 
to follow that up with good regulations and proceed. 

But I think, given those sort of general statements, we have 
what we need and we are just as committed. I mean we think we 
have the answer now to this problem. Whereas before when we tes- 
tified before you there were impediments. There was no continuity 
of the Landsat system, there were impediments to be able to do 
this. And we are very much with the legislation coming. We are on 
the right now track now, to be able to do this. 

Senator Gore. With the legislation coming. 
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Dr. FiSK. Well at the moment that is right. Remember, at the 
moment we do not — we have commitments on how we are doing 
Landsat 7, but the DOD and NASA are not in the driver's seat on 
this until the legislation changes. 

Senator Gore. Now Landsat 6 data policy is quite important if 
launched, as now scheduled, in 1993 with a 5-year design life, per- 
haps more. Would you expect more? 

Dr. FiSK. Well, certainly, based on the Landsat 4 through 5 — ^I 
mean the satellites tend to last much longer; yes. 

Senator GrORE. So, would you project 5 to 10 years? 

Dr. FiSK. I think so, but I would certainly only count on 5. 

Senator Gore. Well at least until 1998 and maybe until the year 
2003 or thereabouts. With the current contract, does not EOSAT 
have data rights for 10 years after the data is collected, possibly 
through the year 2013? 

Dr. FiSK. That is correct, sir. 

Senator Gore. Does that make sense from a policy point of view? 
I guess we have asked that question before. 

Dr. FiSK. That is an existing contract. But I do not want to leave 
a misimpression. The discussions that we have been having infor- 
mally at the moment, because NASA does not hold the contract on 
this, with the EOSAT Corp. have been very constructive. And I am 
very optimistic that we will have a good working relationship that 
will acnieve what we all want on this. 

Senator Gore. Is that partly because they are scared of Senator 
Pressler's bill? 

Dr. FiSK. I believe they are testifying later and you should ask 
them that question. 

Senator Gore. What has NASA's response been, thus far, to 
these proposals from EOSAT? 

Dr. FiSK. At the moment, we have been very enthusiastic about 
it. 

Senator Gore. But you have not accepted any of it. 

Dr. FiSK. But we are getting very close, and that is an ongoing 
negotiation on this. I mean let us be — the principles here are really 
kind of simple. You want the maximum coverage of the Earth, you 
want the minimum price to the researcher, and you want to make 
sure that the data is adequately archived and saved for future ref- 
erence. You achieve those three things, then we have gone a long 
way toward solving this problem. 

Senator Gore. If there is no statutory change in the way 
Landsat data is priced, NASA would begin buying the data from 
EOSAT under some arrangement that you negotiate. Is that what 
you anticipate? 

Dr. FiSK. That is correct; yes. 

Senator Gore. How m-uch data do you believe would be needed, 
and what would be the approximate total cost? 

Dr. FiSK. Let me not do a numbers game here, but let me 

Senator Gore. Well, we have to make up a budget. I mean we 
are in that time of year when the numbers game is relevant. 

Dr. FiSK. I understand. I mean the kinds of discussions that we 
are having at the moment include getting sort of 400 maior scenes 
here. I mean this is, again, Landsat 4 and 5 that we are discussing, 
is existing data. But getting 400 scenes, and then, say, you would 
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get 300 tropical forest scenes and 100 of Eastern Europe, for exam- 
ple. And I am told that 300 tropical scenes will give you full cov- 
erage of the rain forest. 

Senator Gore. 400 total. 

Dr. FiSK. Yes. 

Senator Gore. And what do you expect the approximate total 
cost to be? 

Dr. FiSK. Well about $1,500 each. 

Senator Gore. What is the marginal cost of producing the 
scenes? 

Dr. FiSK. About $500. 

Senator Gore. So, you are paying 200-percent markup; is the 
good deal that you are getting. 

Dr. FiSK. The commercial price is $4,400. 

Senator Gore. I understand that. But from the Pressler legisla- 
tion—compared to what it would be under the Pressler bill, it 
would be a 200-percent markup and this is the deal you are excited 
about. 

Dr. FiSK. I am more excited about that than paying $4,400. 

Senator Gore. OK I just want to make clear that we have more 
than two options on the table. 

Under the management plan for Landsat 7, NASA will be re- 
sponsible for development and operation of the Landsat ground sys- 
tem. What types of facilities will be needed to carry out this man- 
agement plan, and what level of annual funding will NASA need 
to carry out this plan? 

Dr. FISK. The liscal 1993 budget is $25 million, and then it sort 
of stays at that level, with inflation over that, for some years. In- 
cluded in that we have several responsibilities. In this we have the 
responsibility to provide a TDRS antenna to the Department of De- 
fense, so that is included within that budget. 

And then we are essentially sizing the EROS Data Center and 
the DAC, this a distributed active archives center for the EOSDIS, 
to be able to handle the Landsat data. And I think the sort of san- 
ity check that you do those numbers is that you remember that, as 
I mentioned a while ago, this is about 100 gigabytes a day, is a po- 
tential data source from Landsat. So, you dealing with about one- 
third of the data stream that comes from all of the EOS satellite 
system. 

Plus do you want to process this and turn it around in exactly 
the same way we would do all the EOS data on our typical turn- 
around times of 24, 48, 72 hours, depending on the product. And 
just in the same sense that we are building the EOS data system 
early to make sure it is ready on time, we are planning to build 
the Landsat data system the same way. 

Senator Gore. Now one final question, for you Dr. Peck. Under 
S. 2297 the Government would likely assume responsibility for 
processing orders from a far greater number of users, due to the 
reduced cost of the scenes. EOSAT claims that this would lead to 
a delay in processing orders. They say — and I do not want to mis- 
quote them, I will let them speak for themselves on this. 

But what I hear them saying, I think, is that they believe the 
EROS Data Center would not be able to process these increased de- 
mands in a timely fashion, nor would it be able to continue the 
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marketing successes that EOSAT claims to have achieved. I do not 
make that charge, those are not my words, but how do you respond 
to what I hear EOSAT saying about what they claim to be limita- 
tions at the EROS Data Center? 

Dr. Peck. Well, part of this will involve building up capability to 
handle not only the Landsat data, but the EOSDIS data, as Len 
Fisk said. 

Let me turn it over to Al Watkins who, having been director of 
that center for 19 years, has some knowledge of the system. 

Mr. Watkins. Processing of large quantities of data. Senator, is 
a problem. There is no question about that. It is a problem whether 
it is done in the Government or the private sector, either one. 
EOSDIS and the data coming down from EOS, as Dr. Fisk has 
said, will be three times the load from Landsat. 

And I would like to also be sure we recognize that there are ways 
that we can work in partnership with the private sector and still 
retain increased Government policymaking — and I think that is 
what some of the panel is getting to here — in terms of control of 
pricing, and in terms of control of distribution restrictions, but not 
precluding some effective partnerships with the private sector, par- 
ticularly in the value-added area, that would lead to competitive 
marketing of the data in an effective way. 

Senator Gore. All right, very good. Let me thank all of you. And 
did you have any other questions? 

Senator Pressler. I do have some for the record. 

Senator Gore. All right. We will have other questions for the 
record. 

Thank you all for staying with us and for the fine work that you 
all do. 

I would like to ask our second panel to come to the witness table. 
Dr. David Thibault, Executive Vice President of the Earth Satellite 
Corp., and Dr. Brent Blackwelder, Vice President for Policy wiUi 
Friends of the Earth here in Washington, Dr. John R. Jensen from 
the Department of Geography at the University of South Caro- 
lina — ^he is Carolina Research Professor there — Ms. Charlotte Black 
Elk from Manderson, SD, and Dr. Frederick Henderson III, Presi- 
dent of the Geosat Committee in Norman, OK 

If all of you would come to the witness table, and if we could 
make the transition with as little disruption as possible, before we 
begin this panel I would like to say to you. Dr. Jensen, a speciid 
word of welcome and tell you that the chairman of our committee, 
Senator Rollings, had intended to be here to welcome you to this 
panel in person, but another committee is marking up important 
legislation right at this time and he cannot be in two places at 
once. He had to be in that markup, as the interests of our country 
and I am told South Carolina as well are in play there. But he 
wanted me to extend a personal welcome to you as a member of 
this panel. 

We are going to begin in the order in which I introduced the wit- 
nesses. Mr. David Thibault, as I said, is Executive Vice President 
of the Earth Satellite Corp. based in Rockville, MD. We are going 
to maintain the 5-minute rule. Your full statements will appear in 
the record and will have an effect on our consideration of legisla- 
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tion, so please confine yourself to a S-minute oral presentation. If 
you would kick it off, Mr. Thibault, welcome. 

STATEMENT OP DAVID A. THIBAULT, EXECUTIVE VICE 
PRESIDENT, EARTH SATELLITE CORP, 

Mr. Thbbault. Thank you, Mr. Chairman. Earth Satellite Corp. 
is a value-added company. We have been in business since 1969, 
and I can speak for one value-added company, having spent most 
of my professional career there. We endorse S. 2297. I think you 
can increase the number from 25 to 26 organizations that are in 
support, and I know there are many other value-added organiza- 
tions which will be speaking out in support of this legislation in the 
weeks ahead. 

I would like to address several topics that are contained in S. 
2297 and are also dealt with in H.R. 3614. I think that there was 
a comment made earlier about stupidity in original Landsat com- 
mercialization legislation, and I would say that memorializing that 
program does not make it a wise program. H.R. 3614 is flawed in 
many respects, and I would like to speak specifically to issues that 
have been raised here this morning and which are vital to the 
value-added community. The first has to do with multitiered pric- 
ing. 

EarthSat and other value-added companies compete for much of 
their commercial business with private nonprofit corporations, with 
Government institutions, and with other organizations which we 
believe would qualify for reduced price data under the scheme sug- 
gested in H.R. 3614. 

In fact, the definition of "commercial" is a very difficult one to 
make. At the present time, we are conducting research on the spec- 
tral signatures of oil slicks that has potential value for environ- 
mental protection. It also has great value for the location of oil and 
gas. One does not know, when research begins, what the ultimate 
outcome of that research will be and what the benefits might be. 
Indeed, some may be public, or as is more often the case the bene- 
fits are likely to be public and private. We believe that two provi- 
sions of H.R. 3614 are fraught with difficulty. They fatally flaw the 
two-tiered pricing concept, and those are the provisions which call 
for foreign participants in the EOS program to be designated as af- 
filiate users with the U.S. Government. 

The second provision of H.R. 3614 which causes great difficulty, 
though we think it makes sense in terms of data use, is that which 
allows the Government and affiliated users, global researchers and 
so forth, to reproduce Landsat unenhanced data without restric- 
tion. The absurdity of a program which will police noncommercial 
data after those data have been made freely available to any nation 
in the world and may be reproduced without restriction by any re- 
cipient is clear. 

The program which is implied by H.R. 3614 requires a level of 
policing that will be onerous to the data recipients, to the adminis- 
trator of the program, and certainly to those discriminated aeainst 
in terms of price. We suggest, as several people have said this 
morning, ihat simple pricing poliQr be adopted. There is a simple 
pricing policy. It is contained in S. 2297. It is simple, it is clear. 
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it is equitable, and we believe it makes economic sense and it 
makes administrative sense. 

It makes economic sense because if commercialization fails from 
anything at present, it fails from the same lack of access to data 
that afflicts the research community. We believe that the appro- 
priate approach is to make data available to everyone. Then we 
will see a erowth in the commercial use of the data as well as a 
growth in the research use. 

The question was asked as to what is the size of the value-added 
industry. It is an industry which by our experience has sales in a 
range of about 10 to 20 times the data costs, so if you assume 
Landsat and SPOT sales were on the order of $60 million last year 
you have a very large industry employing many people in large and 
small organizations. We think further encouragement of this indus- 
try is warranted. 

Finally, I would like to speak with respect to some provisions 
which are contained in H.R. 3614 and S. 2297. We support strongly 
the Landsat archive initiative. We have time and again turned to 
the EROS Data Center for historical data. It is critical that that 
center continue to maintain those data. 

We support the Technical Advisory Council called for in H.R. 
3614. We did not hear much in the first panel about the interest 
of the private sector. Those interests are real, they are important 
to this Government. Finally we are participating in a program with 
the U.S. Department of Defense on Senator Gore's dual-use initia- 
tive, which seeks to bring together a civil and defense communities, 
academia, and the private sector to gain the greatest benefits from 
technologies which exist in our Government. We think the same 
principles should be applied to the Landsat program. 

Thank you. 

[The prepared statement of Mr. Thibault follows:] 

Prepared Statement of David A. Thibault 

This testimony is presented in two parts: the first offers our views on the legisla- 
tion before the Congress, S. 2297 and HJl. 3614; the second provides a review of 
the last 20 years of space and airborne remote sensing and a view of the future from 
the perspective of a value-added company. 

I. THE LEGISLATION 

There are five principles which we believe must be embodi^ in a land remote 
sensing act: 

1. Open skies as provided in the Land Remote Sensing Commercialization Act of 
1984. 

2. Non-discriminatory access to data. 

3. Program continuity. 

4. Service (to the extent that this principle can be mandated, it is we believe cov- 
ered bv non-discriminatoiy access). 

5. Technoloncal progress. 

We believe that S. 2297 deals fairly and effectively with each of these principles. 
By suggesting discriminatory pricing and data access, H.R. 3614 threatens the via- 
bility 01 a small but growing value-added industry for the sake of a failed initiative 
(commercialization) and a mythical revenue windfall. 

Commericicdization 

The Land Remote Sensing Commercialization Act of 1984 was a desperate and ef- 
fective means of saving the Landsat program. It worked. However, our forecasts of 
commercial viability erred greatly. Experience disproved the commercialization the- 
ory. The retention of some elements of commercialization in H.R. 3614 is diflkult 
to support. The government may, if it diooses» have a commercial organization or 
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organizations involved in any or all aspects of the program, but it cannot choose to 
make the program commercially viable. It is not. And, save an act of the Almighty, 
it ¥dll not be in the next 10 years. The reason it cannot be viable in the near term 
is simply one of profits. If we assume the life of a satellite to be five years, and 
the cost $500 million, and profits on data sales to be 10 percent of revenues, com- 
mercial users will contribute about $600,000 (sales to commercial organizations are 
less than $6 million) a year in profits toward the building of new satellites (assum- 
ing that all profits are reinvested). Commercial users win contribute less than 196 
to the cost or new satellites. The obvious truth is that in the next 10 years, commer- 
cial users will not contribute significantly to the cost of future Landsat's. 

Marketing of Unenhanced Landsat Data 

S. 2297 provides for Federal "ownership of all unenhanced data acquired by the 
Landsat system * * * and that (2) no exclusive marketing rights are extended to 
any contractor. Title I, Sec. 202(bXlX2). This provision makes good sense. As we 
have seen with census data, competition in the repackaging, marketing and sale of 
the raw census data has offered consumers a wide variety of products at very com- 
petitive prices. A government sanctioned monopoly will assure high prices, poor 
seivice and limited products. Competition is healthy. The government should pro- 
vide minimally processed data to all purchasers and not restrict the marketing of 
those data as provided in S. 2297. 

Value-Added Services 

In tacit recognition of the failure of Landsat commercialization and explicit ac- 
knowledflement of the bankrupt economics of two-tiered pricing, H.R. 3614 invites 
the Lanosat program managers to "explore revenue-enhancing activities" in its ne- 
gotiations with the Landsat-6 contractor. Title I, Sec. 203(bX5). 

Included in this "exploration" is the possibility that the Landsat-6 contractor "may 
include value-added services" in these revenue enhancements. The Lanckat Com- 
mercialization Act of 1984 does not preclude the operator from value-added activi- 
ties, it attempts to provide, as does H.R. 3614, safeguards against the contractor 
using its extraordinary position to unfairlv compete with other value-added users. 
In fact, the safeguards nave failed. EOSAT offers value-added products, and has 
done so in a manner that contravenes the intent of the 1984 Act. It's unlikely that 
given the self-acknowledged economic shortcomings of H.R. 3614, that the contractor 
will behave differently in the future. But, there^ more than economics to concern 
us. 

Since the contractor schedules satellite data acquisitions, he may favor his data 
needs for value-added services over his competitors. Such a threat imperils eveiy 
value-added company. The contractor also has the names and geographic areas of 
interest of all purchasers of government provided Landsat data and may use this 
information to maiket value-added services to those purchasers. This information 
has never before been disclosed outside of the EROS Data Center and E()SAT and 
failure to honor the proprietary nature of this information carried serious penalties. 
Since we testified to the House on June 21, one of EOSATs parents has acquired 
a value-added company and has moved aggressively into the value-added market. 
The possibility for abuse by the contractor of its unique position is real. H.R. 3614 
encourages the establishment of a government-sanctioned vertical monopoly which 
will hurt consumers, the value-added industry, and the government. 

S. 2297 deals with this potentially destructive provision simply and effectively by 
not granting "exclusive marketing rights * * * to any contractor." Title I, Sec. 
202(bX2). 

We believe that expansion of the commercial market is best served by nondiscrim- 
inatoiy access to minimally processed Landsat data at marginal cost. 

Multi-Tiered Pricing 

HJl. 3614 proposes that unenhanced Landsat data may be offered for "non-com- 
mercial" uses at one price (i.e., "the marginal cost of fulfilling a specific user request 
♦ ♦ *"), and at another price to "commerciar users of the data. Let me be clear, 
H.R. 3614 does not mandate multi-tier pricing, it simply authorizes the Landsat 
Program Manager to negotiate this matter witn the Landsat-6 contractor. EOSAT 
has made it clear in congressional testimony^ and in its advertising that it favors 
multi-tiered pricing. 



^Silvestrini, A. 'The Landsat Program: Management, Funding and Policy Decisions** pre- 
sented to the Committee on Science, Space, and Technology, U.S. House of Representatives, 26 
November 1991. 



Digitized by 



Google 



38 

S. 2297 wisely recognizes the long established and well founded principle of *non.- 
discriminatory access to data.** 

We support the argument that Landsat data should be provided to oivanizations 
participating in global environmental research at a low or marginal cost. We believe 
further that all land remote sensing research would be stimulated by lower data 
prices and support this concept. 

The suggestion embodied in H.R. 3614 that these high public purposes be met by 
a multi-tiered discriminatoiy pricing scheme is, however, a fatally flawed concept. 
It fails on economic, operational, and equity grounds. 

Since H.R. 3614 begins with definitions, let me begin with a request for a defini- 
tion of commercial use. While it is easy to identify a government agency or a non- 
profit corporation, it's not so easy to define commercial use. If research has no com- 
mercial objective, why should we be interested in subsidizing it? In fact, all research 
has a commercial objective-sometimes that objective is primary and is obvious. A 
better means of flnding oil or managing private forests is clearly commercial. But 
let's assume for a moment that Exxon contracts with the University of Texas to con- 
duct research on the spectral signatures of naturally occurring oil slicks in the 
coastal waters of the United States (EarthSat is currently conducting such re- 
search). This research may lead to improved methods of finding oil from natural 
seeps (clearly a commercial purpose) or may be used to mitigate the effects of oil 
spiUs (a public purpose with a strong commercial component). When the researdi 
begins, the course and the benefits of that research are hypothesized, but they are 
not known. 

The deflnition of commercial use is, I believe, further clouded by the economic na- 
ture of private nonprofit organizations. Such organizations provide employment, 
purchase goods and services, provide goods and services, contribute to the economy 
and to the balance of payments. They distribute their income to their employees, 
rather than to stockholders, and they don't pay taxes. Only in their legislative ex- 
emption from taxes are these organizations commercially different from profit mak- 
ing organizations. I believe that the handful of tiny for profit corporations whidi 
make up the value-added remote sensing industry will be destroyed by this provi- 
sion of H.R. 3614. For eveiy segment of our business, EarthSat must compete with 
government and nonproflt organizations. If commercialization remains a purpose of 
a new Land Remote Sensing Act, then discrimination against commercial organiza- 
tions is at least inappropriate. Because such definitions are difficult, enforcements 
will be cumbersome and costly, leaving the beneflciaries of the lower price, those 
discriminated against, and the administrators unhappy. 

The language of H.R. 3614 suggests that public purposes have a higher calling 
for data than private for profit purposes. This is not explicit, though a lower price 
for ''state and local government agencies * * *" is suggestive of this conclusion. Fa- 
vored treatment for Federal agencies mi^t also be argued on a different basis. But, 
regardless of the justiflcation for this discrimination, it presents problems. If the 
Corps of Engineers, pursuant to the National Environmental Policy Act, were to pre- 
pare an environmental impact statement for a waterway improvement project, and 
chose to use Landsat data, they would get the data at marginal cost. A worthy pub- 
lic purpose, a good use of the data, a beneflt to the program and society. If, however, 
EarthSat and Dames & Moore (a large engineering company) should use Landsat 
data to prepare an environmental impact statement for tne Idaho Power Company 
for a 1,500 mile transmission line in the western United States, they would pay ^11 
price for the data (perhaps 5-10 times what a favored user would pay) to serve the 
same public purpose. This project did take place, and because of the use of satellite 
data, the licensing time was cut in half. These applications may be discouraged by 
unfair pricing because value-added companies will not be competitive with favored 
institutions. 

Having defined commercial use, the question which follows will be: What regu- 
latory assurances will the Congress provide those few users who must pay full price 
that they are not being competitively disadvantaged by well or ill-intentioned aca- 
demics or nonprofits? 

As a commercial user, EarthSat will insist upon meticulous accounting of non- 
commercial data, and we will use all available legal means to assure compliance 
with the ''non-commercial use" mandate. EarthSat^ principal competition for com- 
mercial products and services comes from nonprofit institutions and organizations, 
and government agencies, so our vital interest is aflected by this provision of H.R. 
3614. 

Enforcement is further compromised by two provisions of H.R. 3614: 

1. "the term United States Government and affiliated users means — ♦ ♦ ♦ 
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1) international entities who have signed with the United States Government 
a cooperative agreement involving the use of Landsat data for non-commercial 
applications," TTtle I; Sect. 101; 12(D), and 

2) "Xb) Considerations — In carrying out negotiations under this section, the 
Landsat Program Management shall * * * 

"(3) ensure that the United States and its afliliated users shall not be prohib- 
ited from reproduction or dissemination of unenhanced data to other such par- 
ties as long as the unenhanced data will be used solely for non-commercial pur- 
poses;" TiS I; Sec. 203(bX3). 
I am sure that the absurdity of restricting use while allowing unrestricted copyinff 
and worldwide dissemination of the unenhanced Landsat data is apparent to all 
"^^fho give this issue a moment's thought. I mi£[ht note that the memoranda of under- 
standing between the United States and foreign governments which license the di- 
rect receipt of Landsat data have been widely dishonored by our foreign partners. 
There are other operational realities of multi-tiered pricing: 

1. The contractor must establish a procedure for assuring compliance, and 
put inplace a staff to deal with the record keeping. 

2. The government must establish an enforcement oflice. 

3. Recipients of non-commercial data must establish procedures to assure 
compliance, and assisn staff to prepare compliance or auoit reports. The sanc- 
tions are severe and leakage veiy possible, so it would be highly imprudent for 
an institution not to go to great lengths to protect itself. 

4. Everyone will have to hire lawyers (I do not consider this a benefit, though 
some may). 

Multi-tiered pricing will be an operational disaster. 

We know from experience that other governments share data that has commercial 
intelligenoe value (and Landsat certainly qualifies) with commercial organizations. 
This is particularly true of the Japanese who do not distinguish between the govern- 
ment and private sectors when the objective is the exploitation of another nation's 
natural resource wealth. I support the Japanese cooperation between government 
and industiy in international trade. Indeeo, I am envious. Failing such cooperation 
from n^ government, I hope that you will at least not provide commercial intel- 
ligence to our international competitors at one-tenth the price American companies 
must pay. 

There are other arguments against multi-tier pricing. Gresham's Law will surelv 
apply. Hie low pricea product will drive out the high priced product. One of the val- 
ues of higji priced data is that it dampens demand. When the data were free to 
EBTS-1 and 2 Principal Investigators (1972-1975), we ordered thousands of scenes. 
EartfaSat alone ordered more data than the Landsat-6 facility can produce. As the 
prioe goes down, demand will so up, revenues will go up, and system costs will go 
UfLbut it's not likely that benefits from research willBrow proportionately. 

We have tried to construct alternatives to the non-aiscriminatory access provision 
of the current Act. There arent any. They fail on economic and operational grounds. 
The concept is ineauitable and unenforceable. 

If the purpose oi multi-tiered pricing is to buy out EOSAT, as might well be in- 
ferred from the Committee Report on HJl. 3614, then we must ask why a few 
Landsat data users must pay the full price for the failure of the commercialization 
initiative. 

^ S. 229f7 deals simply and effectivelv with the pricing problem by providing that 
"Any unenhanced data * * * shall be made available to all users on a 
non4i8criminatory basis. ♦ ♦ ♦» Title V, Sec. 501(a). 

Pricing 

If we reject multi-tiered pricing, we must then decide whether the single price 
^uld be ni^ low, or somewhere in between. Let me first sav that the Con^ss 
should not attempt to be too specific on this matter. The market and operational 
costs should be considered in price setting. We believe that prices should reflect the 
inaninal cost of producing the product. Since both S. 2297 and H.R. 3614 recognize 
uie udhire of commercialization, commercial prices are inappropriate, unless the in- 
tent is to provide windfall profits to the contractor. If the government's objective is 
A social one as with most public programs, then the price should be low enough to 
Assure broad distribution and use of the data with perhaps some partial cost recov- 
eiy above and beyond reproduction cost. Data from the Decennial Census, which 
CMt $2.6 billion, are distributed to public and commercial organizations at a nomi- 
nal, uniform price. Revenues fall far short of paying the cost of the Census, but it 
is clear to most that there are public benefits in addition to the Constitutional re- 
<(Qirement which warrant Federal expenditure. The fact that commercial organiza- 
tions ile., in maiketing and direct mail sales) are major beneficiaries of this Federal 



Digitized by 



Google 



40 

data collection and dissemination effort does not weaken the aii^ment for public 
funding. The analogy to the Landsat program is a good one. 

In 1982» the Land Remote Sensing Satellite Advisory Committee, chaired by Mi- 
chael T. Halbouty, in its report to Secretary Baldrige stated that the key to success- 
ful commercialization ***** is data availability. ♦ * *** Clearly, if the government 
wishes to encourage the use of Landsat data, price is a key. We support the provi- 
sion of S. 2297 which calls for the cost to users **not exceed the marginal cost of 
filling a specific user request." Title I, Sec. 202(aXl). 

Finding (9) of H.R. 3614 '*the high cost of Landsat data has severely impeded the 
use of such imagery for scientific purposes'* might also read, **the hign cost of 
Landsat data has severely impeded the use of such imagery for commercial pur- 
poses." Perhaps the stimulus the commercial market needs is marginal cost oata. 

Technological Progress 

Both S. 2297 and H.R. 3614 address the important matter of Research and Devel- 
opment, land remote sensing is young technology with much promise for both public 
and commercial applications. Potential private industry potential contributions are 
not simply limited to commercial applications. On large construction projects, indus- 
try is required to comply with Federal and State environmental regulations and to 
mitigate the adverse environmental impacts of these projects. Satellite data are con- 
tributing to these projects. More is possible. The researoi has both public and com- 
mercial oenefits. Tnat research may suggest new sensors, changes in the spatial or 
spectral resolution of sensors, and different acquisition and processing parameters. 
H.R. 3614 provides for a biennial review of the Landsat program which would re- 
ceive the comments of industry, government and academia. We believe this review 
is essential and the Landsat Advisory Council provided for in H.R. 3614 could make 
significant contributions to the advancement of land remote sensing technology. 

Federal Responsibility 

We believe that the arrangements proposed in S. 2297 and H.R. 3614 for manag- 
ing the Landsat program can succeed if tne Executive continues to back its advocacy 
of the program with adequate budget requests. 

LAND REMOTE SENSING — AN EMERGING TECHNOLOGY 

The Gulf War demonstrated to the military and intelligence conmiunities what 
the civilian commercial users of Landsat data have known for more than a decade. 
Landsat and SPOT can provide accurate, current information on land cover, natural 
and cultural resources lor large areas, for inaccessible remote regions, and can do 
so Quickly and inexpensively. 

My testimony will focus on three commercial activities which we believe will be 
at tne center of commercial applications of earth resource satellite applications in 
the next decade: 

1. Global environmental monitoring 

2. Mapping 

3. Resource exploration 

I have also included information on developing countiy use of satellite data be- 
cause of the economic and social importance of^ these activities. 

Each of these activities will rely increasingly on satellite data and each offers sub- 
stantial benefits to the U.S. economy. Before examining these applications, I would 
like to briefly recount EarthSat's Desert Shield and Desert Storm exneriences be- 
cause our contributions were made possible by vigorous technological oevelopments 
spurred by private sector business, in 1990, less than 8 percent of EarthSat s busi- 
ness was with the Federal Government. 

Desert Shield and Desert Storm 

On July 15, 1990, EarthSat completed a major petroleum exploration study for 
the Northern Arabian Platform which includes all of Kuwait and Iraq, and parts 
of Iran, Saudi Arabia, Turkey and Jordan. Our clients for this study were inter- 
national oil companies. On August 3, 1990, following the Iraqi invasion, we offered 
to provide the U.S. Government with current satelTite-derived image maps of the 
Gulf area within 48 hours using SPOT and Thematic Mapper data. Our proposal 
fell on deaf ears. It apparently failed for two reasons: (1) the government was satis- 
fied that it had adequate maps, or that it could produce them, and (2) the govern- 
ment experts were convinced that what we proposed could not be accomplished in 
time to be useful, let alone in 48 hours. Having failed to uncover an interested asen- 
cy or oflicial, EarthSat abandoned its marketing efforts about a week after uiey 
began, and refocused on its commercial markets. 
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In early September, early on a Monday morning, we received a telephone call 
from one of those government officials we talked to in the first week of August ask- 
ing whether we were available to produce image maps and could we do so quickly. 
Apparently, existing maps were not entirely aaequate. What followed were several 
projects in whidi we produced: 

(1) 46 image maps (scale 1:50lOOO) from pre- and post invasion SPOT 10 
meter panchromatic data. One of EarthSat's stafl* went to France to pick up the 
SPOT data to accelerate the process. The maps, along with stereo imageiy for 
terrain analysis and traflicabiiity studies, were produced within 48 hours of re- 
ceipt of the data and in less than one week, including the trip to France. 

(2) 33 mult^pectral image maps (scale 1:100,000) from Landsat Thematic 
Mapper data. These maps were produced in 36 hours. 

(3) 100,000 lithographed copies of the 33 multispectral image maps. Produc- 
tion time: 4 days. 

The capacity to respond quickly to the government's requirements was developed 
in response to the civilian commercial market demand for rapid service, complex 
products, and the highest possible quality. Apparently, none of the existing govern- 
ment contractors or responsible agencies were able to meet the operational require- 
ments of the Desert Shield forces. Let me add that our efforts received the strongest 
support from the government, and without this active particioation, we could not 
have met our objectives. Examples of these products are on display. 

EarthSat's support of Desert Storm incluaed rapid turnaround (6-12 hours) of sat- 
ellite images utilizing a variety of proprietary processing techniques and al^rithms 
developed for commercial applications. While all the image processing involved 
interactive commiter analysis by geologists, geographers ana other earth scientists, 
final photographic products were produced for the client's interpretation and analy- 
sis. (164 images were produced from SPOT and Landsat data during the war.) 

My purpose in recounting this experience is not to call attention to our accom- 
plishments vis-a-vis the government, though I am certainly proud of these accom- 
plishments. My purpose was to note the benefits the countiy may derive from vigor- 
ous private sector activity and to caution against condemning future Earth observa- 
tion programs to public agencies by discriminatoiy data access. 

Global Environmental Monitoring 

If the EOS program goes forward as it is currently planned, it will in time provide 
essential data on the health of the planet. From these data, scientists will construct 
mathematical models which will describe global environmental processes, and we 
will be capable of predicting the long-term efTects of man's activities on the environ- 
ment. This neoessanr basic research will almost certainly provide significant bene- 
fits to mankind in the 21st Century, but it will not deal with the serious and per- 
sistent environmental problems which today plague the Earth. Fortunately, Earth 
sensing from Landsat, SPOT, MOS and a host of satellites to come, will fill that 
need, provided that government has that wisdom to retain these instruments which 
have served well and can continue to do so. Much of the environmental work with 
which EarthSat is involved utilizes satellite data to monitor change in lid use. We 
know that if forests are being cleared in the humid tropics for timber or agriculture, 
there will be local id global environmental consequences. Today, regulation of this 
one activity relies upon satellite data in a number of countries. Urban pressure on 
agricultural land is routinely observed by development planners in Asia, Africa, 
Latin America and governments in the industrialized countries. Vegetative stress 
from air poUution is monitored in Europe and North America. Environmental plan- 
ners utilizing geographic information systems employee satellite data in their mod- 
els to anticipate tne impacts of change and infrastructure investments. Most of the 
hardware and coinputer software for these applications was developed by private 
companies in the United States. This development has created a growing market 
for sateUite data, and growing benefits to society. 

If the global environmental monitoring program envisioned by NASA, NOAA and 
cooperatmg domestic and foreign organizations succeeds in increasing our knowl- 
edge of the Earth's environment, in educating the world's population on the neces- 
sity for conservation, and in motivating our political institutions to make the hard 
choice between near-term and economic advantage and a better environment, we 
wiU still need land satellites to support the job of cleaning the environment. 

The following examples of recent environmental work completed by EarthSat sug- 
gest the great potential of land remote sensing for understanding and ameliorating 
me problems whidi increasingly plague our planet. 

Egypt, Nile Delta Land Use Change Analysis. — Extensive land use changes in the 
NileDelta region were identified from an analysis of enhanced, multi-date satellite 
images by Earth Satellite Corporation. A dramatic visual records the impact of pop- 
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ulation growth on land use patterns, specifically on the loss of agricultural land. It 
also depicts the effects of urban expansion on agriculture, desert and water, over 
an eighteen year period. Land classification and change analysis techniques were 
applied to processing a six-scene mosaic. 




^- 



Poland, EnvironmenUU Monitoring of the Silesia Region. — In an effort to study 
the effects of airborne pollutants on vegetation in the Silesia Region, Earth SateDite 
Corporation processed and analyzed Landsat TM and MSS imagery. This smaU, 
heavily industrialized region produces 98 percent of Poland's coal which, when 
burned and combined with water, produces acid rain. The effects of this and other 
airborne pollutants are especially evident in Poland's forests. Over one-half of Po- 
land's forests are dead or dying. Earth Satellite Corporation developed vegetation 
indices which show a decline in biomass and vegetation vigor in forested areas. 
Land use/land cover and change images also show a high correlation between declin- 
ing biomass and proximity to industrial areas. Analytical results of this study were 
presented in a SPANS-Geographical Information System (CIS) format. 
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EXISTING AGRICULTURAL INVENTORY 

MOQUR, AFGHANISTAN 
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Co^om6ta, InsUUito Geograftco Agustin Codazzi (I.GA.C.). — Successful applica- 
tiooB of remote sensing and GIS technology require well-trained local scientists. The 
I>GAC., in an effort to strengthen its remote sensing program, has retained the ex- 
perience and expertise of Earth Satellite Corporation. EarthSat scientists are pro- 
viding training and technical assistance for post-Masters level scientists, in Colom- 
bia. Ilie project has three mcgor components: 1. University training of ten Colom- 
bian acientista. 2. Procurement of state-of-the-art digital remote sensing and GIS 
hardware and software. 3. Implementation of pilot GIS project in the Department 
of Tolima, Colombia, which is currently being used in a landmark project for its 
level of aonhistication and funding. 
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Mapping 

Map requirements vary widely. It would be a error to conclude that developed" 
countries are well mapped and that developing countries are not. It depends upoi^ 
the requirements of the users, and not some theoretical definitions of scales and ac-^ 
curacies, themes and presentations. Many map user requirements can be met by 
Earth satellite data, or a combination of satellite data and existing maps. Standard 
1:24,000 scale USGS topographic maps of the southeastern U.S. updated in the last 
10 years may be useless to a public utility which needs current information on lad 
use, urban and rural development, and the location of new roads. EarthSat is pro- 
ducing suv!h updated maps from 10 meter SPOT panchromatic data at a cost to our 
commercial customers oi $500/map. The update is produced in 2 weeks and relies 
on tht; vjcisting USGS map for geodetic accuracy. An update by the sovemment 
v^v-'id take 3 to 5 years and cost about $10,000. In many resects, it would be a bet- 
ter product, perhaps better beyond the needs of a particular user. In one respect, 
it would be a poorer product; it would be 3 years out of date by the time it was 
released. A nation may be mapped in days with satellite data as was done during 
Desert Shield or in weeks as we are currently doing for the government of Afghani- 
stan. For the FAO, EarthSat is producing a national map series from Landsat TM 
data; 83 image maps at a scale of 1:100,000 covering the entire country will be pro- 
duced in o weeks. These maps will be lithographed at 1:250,000 scale for wide dis- 
tribution. The cost of this national map series will be less than $2,000/map. 
Lithographed copies will cost less than $3.00. The maps will be used for damage 
assessment, redevelopment planning, and agricultural aevelopment. These are just 
two examples of the dozens of difTcrcnt kinds of satellite-derived maps being used 
by public and private organizations in the U.S. and abroad. While these image maps 
are not an adequate suostitute for medium to large scale topographic maps, they 
service many purposes well, can be produced instantaneously, can be directly im- 
ported into computer data bases, and are very cheap. 

Resource Exploration 

Of all the conunercial applications of Landsat data, resource exploration is prob- 
ably the best known, most widely discussed, and least understood. The perception 
that satellite data alone can locate minerals, hydrocarbons, ground water or arable 
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is at best an over simplification. Satellite data are powerful and valuable tools 
ng a growing community of users in what has recently become a rapidly ex- 
iting world. Political developments in the Eastern Bloc have highlighted one of 
jreat vidues of satellite data; the ability to provide extensive information on 
> areas quickly and inexpensively. Regional resource exploration in the Soviet 
n and Cnina has relied heavily on Landsat data for geologic mapping, regional 
nie analysis, and exploration planning. While satellite data represent a very 
1 percentage of the information the explorationist must consider before purchas- 
DUieral ri^ts or drilling a hole, they may represent the most cost-effective ex- 
ftkMti expenditures. The following are two examples of recent hydrocarbon stud- 
mnpleted by EarthSat, and one about to be initiated. The economics speak for 
lettves. Figure 1 is an example of one of these studies. 

mgoUa, Figure 1 (completed, June 1991). Opportunities for western investment 
dngolia are most recent. This geologic study, which covered an area of 245,000 
ra miles, relied heavily on Landsat data. It was completed in 6 months. Clients 
\aA» nonexclusive study received a detailed technical report, satellite imageiy, 
fgSc interpretative overlays, a detailed bibliography, and supporting geologic 
.^lie information presented is the first of its kind for this distant, inaccessible 
naouice ridi country. Soviet geologic data for the country are sparse, of ques- 
ible quality, and in Russian. The cost of this study to subscribers is $45,000. 
e pailjcipants were to do this study in house, their cost for the imagery alone 
d be $57,600. 

regional geologic study such as the Mongolian study helps to focus the pur- 
ei's attention on the most promising areas. As his focus narrows, exploration 
I riee by orders of magnitude. Step 2 in the process is often a high resolution 
ilite study using TM or SPOT. The total cost of one of these smaller area studies 
single purchaser may be equal to or greater than the regional study; however, 
U>tal cost of satellite data and studies represents far less than 1 percent of the 
!riUing exploration cost. Their value is that they have eliminated 90 percent of 
itudy area from further and far more costly consideration. Figure 1 shows a typ- 
regional study. The exhibit provides examples of the products and a world map 
ring the location of recent projects. 
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Location map of the Gobi Foldbclt and Basins, Mongolia. 

Northern Arabian Platform, Figure 2 (completed in 9 months on July 15, 1990). 
The area covered was more than 650,000 square miles. Cost of the study is $55,000, 
thou^ recent demand has been low. The imagery, if purchased separately from 
EarthSat or some other unsubsidized value-added producer, would cost $84,800. 
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1.4ocation map of the Northern Arabian Platform project area showing Landsat 

coverage. 

Mineral exploration. The minerals industry is a highly sophisticated and discretti 
^aer of satellite imageiy. Most companies conduct studies in house and do not dis- 
close areas of interest or techniques. EarthSat's support to these companies is in 
<^8tom image processing which utilizes a variety of proprietary techniques for en- 
liancing suiface geological features, lithology and weathering. These techniques 
proved useful in image processing for the government during the Gulf conflict. 

Water exploration. EarthSat is currently involved in water exploration using sat- 
ellite and other data in southern California. This work is supported by private in 
vestors and is for the commercial sale of water. We have also been involved in water 
exploration for agricultural development in Africa and the Middle East. The well 
documented use of satellite data in ground water exploration has established this 
Application as one of the most beneficial to society. Unfortunately, it is yet to be 
widely exploited. 

Devdoping Country Use of Satellite Data 

I am including in these remarks observations presented in a Landsat 7 study in 
which we participated in 1988.^ Its relevance is multifold: 

• the demand for redource and environmental data in the next two decades will 
°^ greatest in the developing world 

*, the civil sector, commercial and academic, will provide much of the technical 
assistance required to adequately exploit satellite technology 

• global environmental monitoring without local remedial programs is futile — 
such programs demand high resolution Earth satellite data 



'£. Merritt, D. Thibault, ''A Study of Landsat 7 Sensor Options and Infomnation Needs of De- 
veloping Countries, Februaiy 1988. 
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The exploitation of satellite data by the developing countries requires far more 
than the timely delivery of the appropriate data to the proper place. (Appendix A 
contains specific information on the requirements of the developing countries.) 

Technical Constraints 

(These can be effectively mitigated in manv instances between now and 1994 by 
the effective intervention of data providers, Hardware manufacturers, and donors.) 

• There is a gap between information needs and data. The technology to enid)]e 
data purchasers to extract the required information from available data exists in 
some areas but not in others. The science may exist, but the methodologies for many 
operational information needs do not exist. 

• By the mid-90's, distal satellite data will be the principal product employed 
in the industrial countries. Image processing and geographic iniormation systemn 
and the abilitv to effectively employ and maintain these systems must become com- 
monplace in the developing countries if the potential of the data is to be approached. 

• The need and perceived need for near real-time access to some satellite data 
will require the construction of additional earth receiving stations or the expanded 
use of satellite data relays. 

• There are far too few trained scientists, technicians and support personnel in 
Asia, Africa and Central America to effectively exploit these data. A ten to one hun- 
dred-fold increase is required. 

• There are too few demonstrations of the use of satellite data for operational 
programs in the developing world, and few, if any, cost-benefit studies. Without 
these tools, political leaaers and administrators are unlikely to risk employing these 
technologies. 

Economic Constraints 

• The developing countries do not have the capital to acquire the tools required 
to process and analyze satellite data, and these systems will remain a low budget 
priorit}^ until relevant (i.e., local) cost-benefit analyses are available. Donor support 
is required. 

• Crround receiving station construction and operation cannot now be self-amor- 
tizing or supporting. Regional cooperation and donor support are required. 

• Data are perceived as being too costly, or stated another way, they are under- 
valued. Cost comparisons to conventional methodologies can help, but unfortunately, 
at least in the near-term (i.e., the next 20 years), the data are too costly for many 
applications. Third World countries cannot on their own regularly subscribe to or 
purchase these data, even though we may demonstrate the value. Donor support 
and creative pricing may offer solutions. 

• The receipt, processing, marketing and distribution of satellite data by foreisn 
earth stations presents a number of problems. Perhaps the most important to toe 
satellite owner/operator is that income from the sale of data must be shared with 
the station operator; with low access fees (i.e., less than $2.5 million per year), there 
is little left to invest in future satellites. Future access agreements must encourage 
the station operators to dramatically increase marketing and one would expwt 
sales, so that EOSAT's income is significantly increased. 

Political Constraints 

• In the Third World, only governments are clients for data. The process to estab- 
lish institutional use of satelhte data is a slow one which must compete for scarcse 
funds with programs which daily demonstrate that they are vital to human survivaL 

• Successful remote sensing programs in the developing world have tended to be 
in centralized planning, budgetary, or development agencies. Opposition to the gath- 
ering of sensitive resource data by these civilian super agencies is often an impedi- 
ment to the centralization of remote sensing activities. 

Positive Forces in the Marketplace 

• Resource information needs are real, well recognized, and amenable to remote 
sensing solutions. 

• The technology to meet data needs exists in the suite of sensors EOSAT is con- 
sidering. 

• Operational uses of satellite data for resource development and management 
exist in the developing world. 

• Image analysis and geographic information systems are being purchased by 
Third World agencies at a steaoily increasing rate. These systems require digital 
data. 

• TM and SPOT data have created renewed interest in satellite data and sug- 
gested a large market for higher resolution data for mapping and monitoring. 

• Donor oi^anizations are showing new interest in these data. 



Digitized by 



Google 



51 



CONCLUSION 



Ft^icy Issues: Landsafs 6, 7 and Beyond 

The following opinions are those of a single commercial value-added user of Earth 
ol>8ervation satellite data. EOSATs Directory of Landsat-Related Products and 
Services, UJS. Edition' lists 120 private, pubhc and nonprofit organizations; fewer 
than 10 of these offer a full range of image processing, analysis and geographic data 
l>a.ae building services. EarthSat, founded in 1969, is one of the largest and oldest 
of these orsnmizations. Our business is worldwide. As mentioned earlier, our clients 
a.re primanly conunercial oiganizations, though as with many new-start, hi^ tech- 
x&ology businesses, we relied neavily on government research contracts in our forma- 
t;ive years. Our opinions are based upon a long and positive experience in the appli- 

cflttion of remote sensing technologies to a wide variety of natural resource issues.** 
It 18 our understanding that among the issues the Congress must address are the 

follo¥ring: 

1. I^iould the taxpayers continue to provide fmancial support, on the order 
of $100 million annuafly, for the Landsat program? Do the public benefits jus- 
tify the expenditure? 

2. What issues would be paramount in the minds of the commer c- users of 
Landsat data should the Federal operational responsibility be chariK«-^ or the 
Land Remote Sensing Conunercialization Act of 1984 amended? 

We reoognize tliat there are many other issues, but we have focused onr TcmaHcs 
on the most compelling. 

Taxpayer Support 

In 1974, EarthSat and Booz-AUen & Hamilton conducted a cost-benefit ttuiv of 
the EATS program for the U.S. Department of the Interior and the Ofiire of Man- 
^xnent and Budget.'^ This was a rigorous economic study. Each ERTS iiivp.<^'igii- 
tion was examinee^ costs analyzed and benefits calculated. A major assumption ^-as 
that only continuinjG[ applications of the data (i.e., those that required rep^ titive ^v- 
era^) qualified for inclusion in the benefits equation. Geologic explorati^!: * - 1 :ieri- 
odic mapping (i.e., infreauently updated) were excluded. The oonciusion rf i 'w s'fudy 
Uid of several conductea since by EarthSat and others do not show a pc: >\vq bene> 
fit to cost ratio. Obviously, the decision to exclude exploration and scr.^<^ .^rrpvoff 
adversely affected the results. The qjuestion today is whether the public if\i^ <n 
Earth sensing technologies are catching up with the costs. They unquestiL;r&bly arr. 
This is in part a result of the following factors: 

• The technology has matured; there are more users; more hardwaiv and aofl- 
ware; more trained scientists; and greater institutional acceptance. 

• Global and local environmental monitoring require repetitive observutfons. 

• Ge«]^raphic Information Systems have an insatiable appetite for digital inlbr- 
mation on t£e land and seas. 

Please note that we are referring to benefits and not to simple cash flow frooi 
data sates. It is highlv unlikely that the civil sector will purchase enou-^h Lhndaa'. 
6 or 7 data to cover me cost of operations, marketing and future satellites. P-cseni 
consumption of 20 percent to 25 percent by the private sector may grow, ^^:: uri*«>'nii: 
an agricultural or environmental market for repetitive coverage, this pep- iaK? 'Viil 
change but slowly. Government is and will continue to be the princioa'' -jni t- pr, 
waer and beneficiaiy of Earth satellite data. Use by government shouh* icceisrate 
pu>R rapidly than private sector use because of the demands of environni.ni.al ^tun- 
itoriog, and the increasing reliance of government on Geographic Infonai*'ion Sys- 
tems. 

I^lblic funding for the Landsat program should be continued for the folio ^ving rea- 
sons: 

1. Hie civil sector is broadly based involving many large and small organiza^ 
tions which could neither individually or collectively support such a program, 
and private use continues at about 25 percent of the total use. The benents to 
the tJ3, econon^ of the commercial activity are substantial. Resource intel- 
ligence on remote and inaccessible regions of the world provides U.S. companies 
a competitive advantage over Japan and Europe. Reliance on Japanese and Eu- 
ropean remote sensing programs will most assuredly result in a decline in U.S. 

'Directoiy of Landsat Related Producte and Services, United SUtes Edition, EOSAT, 1988. 

ESarthSat, which was founded in 1969, has conducted hundreds of remote sensing surveys, 
produced more than 20,000 maps, and processed more than 15,000 satellite images from digital 
sateHitedata. 

Booe-Allen Applied Research Corporation, Earth Satellite Corporation, Earth Resources Sur- 
vey, Benefit-Cost Study, November 1974. 
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leadership in remote sensing and related technologies, and the skill essential 
to deriving the maximum benefit from satellite information. Hardware and soft- 
ware sales are an important component of this economic activity with sales like- 
ly exceeding both Landsat data sales and value-added services. These markets 
will also decline if the UB. is unable to continue to support the Landsat pro- 
gram. 

2. We believe the public sector benefits are compelling. Deseit Shield^fid 
Desert Storm demonstrated the rapid mapping potential of Landsat and SPOT 
which complement existing Defense Department programs. Environniental men* 
itoring will require increased reliance on satellite data to obseiVe the health Of 
the planet. Landsat is the cornerstone of the U.S. program and an essential ele- 
ment of any mitigation efforts. Environmental degradation is usually the result 
of specific human practices which must be located, identified, and observed. Low 
resolution satellites which may tell us the patient has a fever, are not suflicient 
for regulation and remediation. In the areas of global and local environmental 
monitoring, land satellites are essential; without a vigorous and technologically 
advancing land observation program, the enormous investment ih EOS will M 
wasted. 

Issues of Concern to Civilian Landsat Data Users 

Recently, there has been much said and written about the future of the Landsat 
program. Actually, on reflection, it seems that these debates have raged since 1975 
ana perhaps earlier. Our concerns are several, they are simple, and Uiey have beeki 
often voiced by the community of Landsat data users — public, private and academic. 
Here, I will claim to represent the vast majority of data users. These principals are 
embodied in the Land Kemote Sensing Commercialization Act of 1984: 

• Open skies as provided in the Act. 

• Nondiscriminatory access to data — Non-discriminatory access must apply to 
both price and s>rstem availability (i.e., one user must not be allowed to command 
full system capability to the exclusion of other users except for national security rea- 
sons). 

• Continuity — Here perhaps we speak for ourselves. We favor general dMinUity 
but not a one-for-one copy of the existing system. Spectral bands may be cI^n^M 
so long as the general spectral regions covered by Landsat 6 are included. Sli^t 
changes and even elimination of some bands are acceptable if the users have an op- 
portunity to comment and the decisions represent a consensus of the users. It is con- 
venient to have similar coverage patterns from one satellite to the next, but not es- 
sential. Toda/s computers allow us to combine disparate data sets. When continuity 
and technological advancement conflict, we favor pro&ress. If funding realities man- 
date that Landsat 7 be a clone of Landsat 6, we will be terribly disappointed, but 
we view program continuation without interruption as essential to the conunercial 
market. 

o Service — Regardless of the application, customers' needs must be met quickly, 
efficiently and consistently. Without service, there can be no growth. 

• Technological progress — In man^ respects. Earth sensing from space is an in- 
fant technology with seemingly infinite potential. Airborne studies have shown that 
increased spectral resolution will contribute siRniflcantlv to environmental monitor- 
ing, geological exploration, and military intelligence. Increased spatial resolution 
will Obviously contribute to mapping, as will stereo coverage. However, it is not suf- 
flcient to fund the development of new sensors and spacecraft. Without researdi 
funding, more and different will not provide better solutions. New generations of 
speciahzed processing hardware and soflware will be required in our universities 
and research organizations or the data will be under-exploited. Industry is prepared 
to share in the cost of this research, but the principal burden will again fall upon 
government, the principal beneficiary of these programs. 



E. Merritt, D. Thibault. A Study of Landsat 7 Sensor Options and Information 
Needs of Developing Countries. 1988. Earth Observation Satellite Company. 

W. Brooner, P. Maughan, D. Thibault. An Assessment of Information Demands 
for Remote Sensing and Geographic Information Systems Technologies. 1988. U.S. 
Agency for International Development. 

International Societ>r for Photogrammetiy and Remote Sensing, report of The 
Committee for "Acquisition and Processing of Space Data for Mapping Purposes." 
1984. 

Senator Gore. Thank you very much. May I comment on your 
last remark? We will have a hearing in the Armed Services (Jom- 
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mittee on Thursday exploring this initiative to which you referred 
for the last — well, 3 years ago I initiated discussions with the intel- 
ligence community about how these data bases now in the black 
could be made accessible without compromising national security 
data to environmental and earth science researchers. 

That dialog has now gathered speed. I have had a number of 
meetings witn Mr. Gates at the CIA and others within the intel- 
ligence community. I might say for the record that I have been ex- 
tremely impressed with the response of the CIA and Mr. Gates in 
particular to this initiative and I appreciate the private sector par- 
ticipants as well. 

The top priority is to ensure the national security aspects of any 
data involved. That cannot be compromised in any way, but the 
good news is we are finding imaginative ways to make that data 
accessible to researchers. I quite agree with your last comment that 
certainly the integrated proCTam which results should see the 
Landsat data made a part of tnat data base. 

We are going to hold questions as customary until the full panel 
has concluded. Our next witness is Dr. Brent Blackwelder, a long- 
time friend and schoolmate in fact, and Vice President for Policy 
with Friends of the Earth. Welcome, Dr. Blackwelder. 

STATEMENT OF DR. BRENfT BLACKWELDER, VICE PRESIDENT 
FOR POLICY, FRIENDS OF THE EARTH 

Dr. Blackwelder. Thank you, Mr. Chairman. We appreciate the 
opportimity to be here and thank you for holding this hearing and 
for your leadership on important environmental issues. 

Friends of the Earth is a national environmental organization. 
We have affiliate member groups in 47 countries aroimd the world. 
The basic thrust of our message today is that better information is 
going to lead to better decisions, but that under the current situa- 
tion we are eoing in exactly the opposite direction. 

I would like to introduce for the record a letter to Senator Grore 
which is signed by a large number of environmental organizations, 
m^or national farm organizations, the National Congress of Amer- 
ican Indians, the American Library Association, the American For- 
estry Association, the National Association of Coimties, the Na- 
tional Association of State and University Land Grant Colleges. All 
of these organizations are firmly wedded to the view that we have 
to do something different to get out of the status quo. They are all 
in support. Senator Pressler, of your legislation and its basic 
thrust, and we suggest in this letter a number of ways in which 
that legislation could be strengthened and sharpened, and in par- 
ticular given some special emphasis on public education and the 
use of this material in the public schools. 

Let me reiterate one of the comments which you. Senator Pres- 
sler, made earlier about Halbouty Advisory Committee, because we 
had a caution of the pending disastrous situation back in 1982, 
when that advisory committee wrote, "a designation of a sole opera- 
tor which would have exclusive and proprietary rights to the data 
from acquisition to delivery to users under conditions of guaranteed 
sidDsidy and guaranteed tax incentives would severely limit the de- 
gree of natural market development," 
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The report insisted that a full archive of Landsat data be estab- 
lished in the public domain and maintained, that the real potential 
for commercialization lies not in the sale of raw data but value- 
added services and development of software programs to make data 
interpretation accessible to potential users. 

So, we had that warning. It was not followed, and now we have 
seen the precipitous decline. I do not know if other panel members 
will be introducing some of the graphs showing the decline— the 
precipitous decline in the requests for Landsat data, but if they do 
not, I would like to introduce some of these graphs for the hearing 
record, and they all show just a dramatic dropoff in people, Grovem- 
ment, and individuals using Landsat data, exactly the opposite of 
what we thought and had hoped would be occurring. 

Senator Pressler. How dramatic is that dropoff? Well, I should 
be saving this until questions, but could you give us one example? 

Dr. Blackwelder. Yes. I will just give you an example of 
Landsat purchases by academia. You had in, say, take a year — 
1982 — about 8,000, and it has dropped down to well under 1,000, 
and in fact some data acquisition has dropped down from in the 
tens of thousands, over 10,000, to just 5,000, say, in the year 1990, 
so it is fairlv astonishing, that would be the only term to apply to 
it, and the data being used by environmental and conservation or- 
ganizations is at a low ebb. 

Dr. Robert Jenkins, who is vice president for science at the Na- 
ture Conservancy, which manages over 20 million acres of critical 
habitat in the Western Hemisphere, has advised us that the Con- 
servancy would use from 10 to 100 times as much Landsat imagery 
as it presently uses if the pricing were different, if it could be ol> 
tainea at a reasonable price. 

I wanted to correct a misimpression, perhaps given from the ear- 
lier panel members. The use of data by environmental orc^aniza- 
tions and other nonprofit groups is not local or regional, nec- 
essarily. Some of it is, some of it is national and some of it is inter- 
national, and so we are using data at all those levels, not exclu- 
sively one or the other. 

Finally, let me turn to just a couple of points. The administration 
may argue that funds are unavailable to carry out major reforms 
which could involve possibly a buy-out of EOSAT, but we urge the 
committee to look very closely at this possibility. It may not oe as 
expensive as some might suggest, and in another situation we want 
to comment about the relationship of reform here to the notion of 
jobs. Oft;en it has been portrayea that environmentally beneficial 
choices cost jobs. In our view, that is 180 degrees opposite from the 
truth. The positive environmental positions always, in our judg- 
ment — and the evidence supports this — create many more jobs and 
so if you go and produce this reform we think that the utilization 
of data will be tremendously beneficial for the environment and 
will lead to a great many more jobs throughout the country. 

Finally, I want to comment on the 0MB publication which ap- 
peared in the Federal Register at the end of April. While the pro- 
posal is sound to move toward a marginal cost pricing and avail- 
ability of data there is no guarantee that this actually will become 
a final regulation and that it will be enacted. The comments, after 
all, are not due to be completed until August 27. Things could Ian- 
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g^sh. There is no substitute for decisive action by this committee 
now. 

Senator Pressler. Thank you. Next, I will call on Dr. John R. 
Jensen. 

STATEMENT OF DR. JOHN R. JENSEN, CAROLINA RESEARCH 
PROFESSOR, DEPARTMENT OF GEOGRAPHY, UNIVERSITY OP 
SOUTH CAROUNA 

Dr. Jensen. Thank you very much. It is an honor to testify on 
the Lmid Remote Sensing Policy Act of 1992. 1 strongly endorse the 
legislation. I will identify specific reasons why I endorse the 
decommercialization of the Landsat program and make specific rec- 
ommendations. 

Senator Pressler, in his address of February 27, said the goal of 
S. 2297 was to maintain its leadership in land remote sensing by 
providing data continuity for the Landsat program. I totally agree. 

The remote sensing scientists in the United States are the recog- 
nized leaders in the world today in understanding how to capture, 
analyze, and model land remote sensing data. Unfortunately, the 
current Landsat 4 and 5, and the proposed Landsat 6 in 1993, are 
antiquated. Therefore, I believe the United States is no longer the 
leader in satellite remote sensing technology. Commercialization of 
the Landsat program has brought the United States to this point. 

I am not the only academic who believes this. A recent study by 
Estes and Jones in 1992 — 299 questionnaires sent out, 167 re- 
ceived. When asked the question, has commercialization of remote 
sensor data had a positive or negative impact on remote sensing re- 
search, 77 percent viewed it as negative or very negative. WTien 
asked, has commercialization of remote sensor data had a positive 
or negative impact on remote sensing education in the United 
States, 74 percent said negative or very negative. When asked, how 
strongly would you support the Federal Government taking over 
the operation of the Landsat system, an overwhelming 86 percent 
registered either support or strong support. Only 4 percent were 
opposed. Therefore, there is a tremendous groundswell of support 
among some academics in the United States for Government 
decommercialization of the Landsat program. 

I believe this groundswell of support for decommercialization is 
due to two factors. One is the almost obsolete sensor systems, and 
two is the pricing and data availability problem. I will address as- 
pects of these two concerns. 

Landsat 4 and 5 were magnificent sensor systems when they 
were put up in 1982 and 1984. Unfortimately, the United States 

f^ave up its lead in satellite remote sensing when the French 
aunched the SPOT satellites in 1986 and 1990. You have no idea 
how frustrating it is working with local and State agencies, and 
also nonprofit organizations doing remote sensing when we con- 
stantly have to buv foreign data to satisfy our needs. This happens 
aroimd the United States every day of tne year, fi-om the local to 
the State level. Approximately 80 percent of the data now pur- 
chased in South Carolina for our needs is usually SPOT data. 

Let me address some of the hardware and technical issues. First 
of all, Landsat 4, 5, and even 6 coming up, are based on old scan- 
ning technology. Conversely, SPOT is based on linear charged cou- 
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pled device technology that can simultaneously image an entire 
line of data in the cross-track axis without mechanical movement 
This assures high geometric accuracy, and our sensors should have 
this capability. We also have a lot of stripping in our data. We all 
too often spend a lot of time removing it. 

The spectral resolution I am going to dwell on just for a second. 
This new band — the panchromatic band — ^is touted a lot as being 
a tremendous new improvement. This band is not at all like the 
SPOT panchromatic band, which is .5 to .7^m. The TM pan- 
chromatic band is .5 to .9 ^m. People I ask do not know anything 
about this band. 

If you look at Figure 4, you will see that the two band widths 
are totally different. One spans green, red, near-infrared — ^the new 
Lsmdsat system. And SPOT spans .5 to .7. We have 40 to 50 years 
of experience with the SPOT-type panchromatic band because it is 
based on aerial photography. Not so with the new Landsat 6, but 
it is cast in stone. It is going to happen. No one knows the scientific 
utility of it. When used for classification or other purposes, it may 
be of use, we just do not know. 

Where were the symposia? Where were the test data sets? Where 
was the interaction with the user community out there down at tfie 
State and local level to select this band? 

Also, Landsat 6 has a spectral problem. While they tout the fact 
that Landsat 6 will have a new panchromatic band, it can only be 
acquired at the expense of valuable information in other bands. 
The data stream is going to be reduced to only three configurations 
according to promotional literature. 

You can obtain the original seven TM bands — no big improve- 
ment there. You can obtain data from the panchromatic band and 
bands 4, 5 and 6, or panchromatic and bands 4, 6, and 7. So, what 
used to be the saving grace for Landsat, having high spectral reso- 
lution, is now going to be degraded. It is no longer a vast improve- 
ment when you cannot even get a blue band and a panchromatic 
band in the same data stream. 

SPOT provides the whole data stream. Our Landsat system will 
not.*I hope that the thinkine behind this has not been a function 
of doing more global research to cut down the data stream, which 
is what I heard today. That will severely impact the local users, 
which is where the taxpayers are in the United States. The States 
have to do the research, and the sensor systems are not there to 
provide the data. 

Also, SPOT provides across-track stereoscopic coverage. This is a 
very powerful, very important new technology. It generates 
orthophoto 10-meter data, and also stereoscopic data which can be 
used to create digital elevation models, which are the heart of geo- 
graphic information systems at the local and regional level. Our 
new systems have nothing like this, and I hope that Landsat 7 will. 

I am going to skip now a few pages and just go to some of mv 
final recommendations about the sensor system. Even wito 
Landsat 6 launched in January 1993, we will continue to have sub- 
standard temporal resolution — that is, there is no "pointability*' ca- 
pability like on SPOT. Pointability is very powerful, especially in 
South Carolina, to get cloud-free imagery. Also, we will have sub- 
standard spatial. We are going to have 30- and i5-meter spatial 
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resolution on Landsat 6. Well, the SPOT system was 20 and 10 me- 
ters in 1986. Certainly we could have done better by 1993. 

The utility of the Landsat 6 panchromatic spectral resolution 
m^ not prove as useful as expected because it is an untested band 
width, as far as I am concerned anyway, and the limited data 
streams available to the user community. Conversations with 
SPOT suggest that SPOT 4 will have a 10-by-lO meter pan- 
chromatic, a new midinfrared band copying the Landsat system, 4 
or 5 new bands at 1-by-l kilometer resolution to get into the global 
change business, and this will be in 1996. So, we are going to be 
catching up with SPOT, it looks like, forever. 

The president of SPOT Image, Nanz, says that they plan, "to go 
to 5-meter resolution when it launches its privately funded satellite 
at the turn of the century." Thus, it is critical that the United 
States begin now to make Landsat 7 as good as possible, if we are 
to regain our U.S. leadership in land remote sensing. 

What really scares me is when people talk about Landsat 7 beine 
a clone of 6, and I heard it again today. I like the idea of improve? 
sensor systems. In fact, I totally endorse them, and I have provided 
in table 2 a suggestion as to what Landsat 7 should be. It is based 
on the work at U.S. Geological Survey by Light in 1990 and 
Colvocoresses in 1991. 

Perhaps one more minute to sum up my feelings about cost. I am 
not going to get into the value-added issue. The current price of 
l.andsat MSS is $1,000 for a MSS scene, $4,400 for a single 
!Landsat TM scene. This is outrageous. It is the price of a small car. 
Poreign countries also have similar price concerns. I have listed the 
TJ.N. findings on page 7. 

I also recommend that under the direction of NASA and DOD, 
the price of future Landsat data recover the cost of duplication 
only. I recommend this pricing policy be for everyone — scientists, 
educators, public institutions, and private industry. This would 
eliminate the policing which must accompany a multiple tier pric- 
ing structure. 

Finally, we should never have data acquisition fees and cloud 
cover service charges, as we have had in the past. We have to be 
able to share the data. This cuts down on making multiple copies 
and the costs associated with that. I recommend that public univer- 
sities, State agencies, and other nonprofit groups be allowed to buy 
a single copy of the raw, unenhanced data and then share it fireely. 
Unennancea Landsat data purchased by private companies for 
value-added profit taking should not be sharable. Also, the data 
should be available within 14 days of data acquisition. 

Finally, a significant attempt should be made to obtain the 
worldwide Landsat global change basic data set as soon as possible. 
I suggest following the techniques described by Colvocoresses in a 
1991 article in Photogrammetric Engineering and Remote Sensing. 
My final statement is a suggestion of what we need in the State 
of South Carolina to do our day-to-day monitoring of environmental 
resources. Our State is very typical. A new, improved Landsat 7 
would allow us to do the work with U.S. data. South Carolina de- 
sires to purchase remotely sensed data from the United States and 
not from a foreign country or a private industry which charges ex- 
orbitant prices. 
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Thank you very much. 

[The prepared statement of Dr. Jensen follows:] 

Prepared Statement of John R. Jensen 
l introduction 

Thank you for the opportunity to testify on S. 2297, the Liand Remote Sensing Po 
icy Act of 1992 and other issues related to land remote sensing. 

I strongly endorse the proposed Land Remote Sensing Policy Act of 1992 as sail 
marized in S. 2297. The proposed legislation should allow the United States to r 
capture its lead in land remote sensing. I will identify very specific reasons why 
endorse the "de-commercialization" of the Landsat program and make specific re 
ommendations to the committee which I hope can be considered. 

II. The United States Has Lost Its Technological Leadership in Land Remoi 
Sensing Sensor Systems 

In the opening remarks to Congress on February 27th, 1992, Mr. Pressler state 
that the goal of Senate bill 2297 was to 

***** maintain its leadership in land remote sensing by providing data ooi 
tinuity for the Landsat Program * * *" 

I agree that remote sensing scientists in the United States are the recognize 
leaders in the world today in understanding how to capture, analyze and model lai 
remote sensing data using analog and digital image processing techniques to provic 
valuable environmental information. Unfortunately, the current (Landsat 4 & 5) an 
proposed (Landsat 6) sensor systems deployed are antiquated. Therefore, I belies 
the United States is no longer the leader in satellite lana remote sensor technolog 
Commercialization of the Landsat system has brought the United States to th 
point. 

I am not the only academic who feels this way. For example, Estes and Joni 
(1992) recently conducted an in-depth survey of academic geographers in the UniU 
States on their feelings about Landsat commercialization (academic geographe 
conduct the majority of the remote sensing teaching in the U.S. and a substanti 
amount of the research). Out of 299 questionnaires sent, 167 were returned. Whc 
asked **has commercialization of remote sensor data had a positive or negative ii 
pact on remote sensing research?'*, 77 percent felt it was negative or veiy negati^ 
(Figure 1). When asked lias conmiercialization of remote sensor data had a positr 
or negative impact on remote sensing education?", 74 percent said negative or ve: 
negative (Figure 2). Finally, when asked "how strongly would you support the fe 
era! government taking over the operation of the Landsat system?", an overwheh 
ing 86 oercent registered either support or strong support, while only 4 percent we 
opposea (Figure 3). Thus, there is a tremendous groundswell of support among son 
academics for federal government de-commercialization of the Landsat program. 

Landsat 4 & 5 and Even Landsat 6(1993) Sensor Systems are Almost Obsolete 

Landsat 4 with its Thematic Mapper (TM) and Multispectral Scanner (MSS) ae 
sor systems was launched on July 16, 1982 and Landsat 5 on March 1, 1984. The 
were magnificent sensors systems for their time, representing the best land remo 
sensing systems in the world in terms of spatial, spectral, temporal, and radiometi 
resolution (Table 1). They were placed in orbit while the United States govemmei 
was in charge of the land remote sensing program. EOSAT signed the contract 
begin commercialization in September, 1985. At that time it was hoped that EOSA 
in coi\junction with the federal government would devote considerable resources ' 
the continued development of improved Landsat remote sensor technology. Unfort 
nately, under commercialization from 1985 to May 6, 1992, we have not seen at 
improvement in the spatial, spectral, and temporal characteristics of the Landsi 
system. Even when Landsat 6 is launched in January, 1993 we will see only modei 
improvement which will still be based on antiquated "scanning mirror" technolog 
Basically, the United States gave up its lead in satellite remote sensing when S 
French launched the Le Systeme Pour TObservation de la Terre (SPOT) on Februai 
21, 1986 (and SPOT 2 in 1990). It is instructive to review the characteristics of tl; 
Landsat Thematic Mapper we currently have and compare it to what the Frenc 
SPOT satellites provide (Tables 1 and 3). It is also useful to identify the propose 
Landsat 6 and SPOT 4 sensor systems (Tables 1 and 3) to determine if the Imitc 
States can regain its leadership in land satellite remote sensor technology. Finely 
an opinion about the optimum Landsat 7 sensor system configuration is provide 
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HemoU Stnaor Detector Hardware 

Landsat: Landsat 4 (1962), Landsat 5 (1984), and even Landsat 6 (1993) are 
based on "scanning mirror^ tedinology (Jensen, 1986; Fisdial, 1992). The moving 
mirror in a mechanical scanning sensor is subject to wear, has variable speed m 
movement across the image causing across-tradk geometric distortion, and oontrtb- 
utes to instability of satelute orientation (Campbell, 1987). Purthennore, the scan- 
ner technology often yields substantial "stripping* which is especially trooblesome 
when performmg water quality research (Jensen et al., 1969). 

SPOT: Conversely, the French SPOT Hi^ Resolution Visible (HRV) sensors nae 
'^shbroom* scanmng tedinology based on diarge coupled devices (CCDs) that can 
smiultaneously image an entire line of. data (in the cross-track axis) without me- 
dianical movement. SPOT linear arra^ consist of some 6,000 detectors for each 
scan line in the focalplane; the array is scanned electronically to record bri^tness 
values in each Hne. Ine absence of moving parts provides greater reliabili^, more 
uniform scanning ^)eed across the iniage swath, and greater stability of the sat- 
ellite, thereby assuring hi^er geometric accuracy (Campoell, 1987). Future Landsat 
sensor systems shouldbe Basea on this type of linear or area array tedinology. 

Spectral Resoluticn 

Landsat: From 1982 until the laundi of SPOT 1 on Februaiy 1, 1986, Landsat 
4 & 5 TM sensor systems had the best spectral resolution In the world (Table 1; 
Figure 4). The three visible, near-infrared, and two mid-infrared bands have been 
of significant value to a tremendous variety of environmental problems. The thermal 
infirared band has only been of marginal value, due primarily to its poor spatial res- 
olution (120 X 120 m) and often excessive stripping. These same bands plus a pan- 
chromatic band from ,5-3 um will be used on Landsat 6 in 1993. Unfortunately, 
the bandwidth of the new Landsat 6 pandiromatic band was not selected by rigor- 
ous scientific experimentation. Its selection was based on an in-house simnlaUon 
stu4y (Fiscfaal, 1992) using an aircraft mounted ITRES sensor system aoalliring 
data at 7JS x 7JS m spatial resolution Oater resampled to 15 x 15 m pixels). No one 
knows the scientific utility of the new TN panchromatic band compared to the prov- 
en success of the SPOT panchromatic band (.51-.73 um) whidi was selected based 
on 40 yean of applications using pandiromatic aerial photography in the same spec- 
tral region. Tliey bypassed the scientific/academic community in the selection of 
what appears to be the most important new component of the Landsat 6 83fstenL 

Landsat 6 has anodier significant 'spectrar problem. While they tout the fact 
that Landsat 6 will have a new panchromatic band, it can only be a cq uir ed at the 
expense of valuable information in other bands. In fact, the user commnnity only 
has three data acquisition choices: a) obtain data using the original 7 TM bands (no 
new improvement of tedinology here), b) obtain data from the pandiromatic band, 
band 4, band 5, and band 6, or c) pandiromatic, band 4, band 6, and band 7. Thua, 
there is nomy ^ 0^ ^^ original 7 TM bands plus a panchromatic band! While 
users of SXXT panoiromatic and multispedral (XS) data are allowed to purdiaae 
the entire data stream, users of Landsat 6 data must purdiaae two complete data 
streams (if poosible) to obtain the bands they ¥rill need for most applications. Tliis 
is totally unsatisfactory for state remote sensing applications as has been summa- 
rized in a letter from South Carolina state agencies (Sommers, 1992). 

Fiacfaal (1992) states that these limited data streams are the result of being con- 
strained to ^85 Mbits/seoond to minimize the impact on foreign noond r ece ivin g 
statioDS. Why wasn\ the United States user community consulted on what mi^t 
have been deleted, such as the seldom used thermal channel or perhaps one of the 
nddrinfi^ared bands? Instead, the 'new tedwology^ of landsat 6 cannot even be used 
to create standard natural color or color-infrared co mp osites which are so helplbl 
in most research endeavors ^(Jhavez et al., 1990) without purchasing two com p le t e 
data acta (if possible). Furthermore, it is widelv known that when remote sftisiny 
vegetation (agriculture, forestry, wetlands > it is best to indude a band from the visi- 
bly the near infrared, and the mid-infrared in addition to the panchromatic data 
(e^ bands 3, 4, 5, and pan; Uensen et ai., 1990>. This most important data s 
is not even an option under the proposed Land%at 6 sjrstem! This is another < 
of not cottsoltinff dosely with the United Slates remote sensing scientific < — 
before making decisions. 

SPOT: The SPOT 1, 2, and 3 0994/ HRV instramenu record cmsv in green, red, 
near-infivred and panchromatic wavelengths •Table 3». Users of SPCTT pancfaraotitic 
and nmhispectral OCS; data are allowed to purchase the entire data atocam, not joal 
sobseta of it. The lack of mid- and thermal infrared bands has not stifled the pnr- 
diaoe of SPOT scenes as most environmental reznole •^"•'"g appticslions 
adeqfoately pcrfofrmed using these four bands. Furthennore, Uie SPOT syrtc 
acqaire atiuss tiik stcieoac op ic coverage whkh is ao impostant for the < 
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small scale planimetric maps and digital elevation models. Much of the digital 

SUtes (ERDAS, Intergraph, R-WeL 126 

rammetry" software to derive digital ele- 
represent the heart of local and regional 
geographic information systems. 

SPOT 3 (identical to SPOT 1 & 2) is built and ready to be launched. SPOT 4 is 
being omstructed and is tentatively scheduled to provide a new mid-infrared band 

Shis 4 to 5 new, yet-to-be-determined bands designed to collect 1 km x 1 km vegeta- 
ion information (Fipire 3). This "veg^ information will be obtained over the entire 
earth once per day if desired. Thus, SPOT Inc. is actively moving into the globd 
ve£[etation monitoring marketplace with this new sensor system, while continuing 
to improve its high spatial Landsat TM scene (60 x 60 km versus 185 x 170 km, 
respectively). This can be a problem when studying extremely large areas. 

Spatial Resolution 

Landsat: Landsat 4 & 5 TM data from 1982 to 1986 were the best in the world 
with 30 X 30 m spatial resolution for all bands except the thermal channel (120 x 
120 m). Landsat 6 (1993) will have exactly the same bands and spatial resolution 
as Landsat 4 & 5 except for a new 15 x 15 m panchromatic band. Unfortunately, 
this 15 X 15 m panchromatic capability will still not be as good as the SPOT 10 
X 10 m panchromatic data available since 1986. 

SPOT: Since 1986, SPOT 1 & 2 HRV sensors have recorded multispectral imageiy 
at 20 X 20 m spatial resolution and panchromatic data at 10 x 10 m. These spatiiu 
resolutions revolutionized land remote sensing from space because a) many studies 
of heterogeneous vegetation (e.g. wetland, forests, rangeland) reouire hisher 20 x 20 
m spatial resolution multispectral data, and b) many urban ana suburban applica- 
tions can be performed with panchromatic 10 x 10 m spatial resolution data. There 
has been a tremendous demand for the use of the panchromatic 10 x 10 m data 
where the rectified image data are used as a background layer in geographic infor- 
mation systems (CIS). SPOT 5 is to have 5 x 5 m panchromatic data capability, 
which will make Landsat 6 even more obsolete. 

Temporal Resolution 

Landsat: Landsats 4 & 5 have a repeat cycle of 8 to 16 days if both sensors are 
functioning. Landsat 6 will also be ''non-pomtable". This fixed temporal resolution 
means that Landsat data will always be difficult to acquire over relatively cloudy 
regions and that special off nadir emergency acquisitions (e.g. Chernobyl, the Per- 
sian Gulf War) may not be acquired. 

SPOT: From the beginning, the SPOT HRV sensors could be pointed off-nadir (the 
point dire<^ below the spacecraft) to acquire data. Using the ofT-nadir viewing ca- 
pability, SPOT can aoauire repeat coverage at intervals of 1 to 5 days, depending 
upon latitude (Campbell, 1987). This results in significantly greater number of data 
acquisitions to be made of areas of interest when the sensors are not directly over^ 
head. It is especially useful for obtaining imagery over areas with cloud cover prob- 
lems. Furthermore, when an accident like Cnemobyl or the Persian Gulf oil spill 
occurs, the SPOT system can be pointed to obtain data relatively quickly. 

The United States land remote sensing system must become a "pointable" sensor 
system. 

Radiometric Resolution 

The radiometric sensitivity of current and proposed Landsat TM data and SPOT 
data are spflkient for most earth resource applications. The data are quantized to 
8 bits and provided on a variety of media (6250 bpi tapes, 8mm, and floppy disks). 

Recommendations for a Landsat 7 Sensor 

Even when Landsat 6 is launched in January 1993, we will continue to have sub- 
standard temporal (i.e. no pointability) and spatial resolution (i.e. only 15 x 15 m 
panchromatic and 30 x 30 m multispectral versus SPOT 10 x 10 panchromatic and 
20 X 20 m multispectral data). Furthermore, the utility of the Landsat 6 pan- 
chromatic spectral band may not prove as useful as expected because of a) its 
untested bandwidth, and b) the limited data streams available to the user conunu- 
nity. 

I serve on the SPOT "Academic Advisory Committee." I have also provided SPOT 
with my opinion on future SPOT sensor systems. Conversations with Clarke Nelson 
at SPOT suggest that SPOT 4 (tentatively scheduled to be launched in 1996) is ex- 
pected to have a) a 10 x 10 m panchromatic band registered to the multispectral 
data, b) a mid-infrared band, ana c) four or five new bands at 1 km by 1 km spatial 
resolution which will inventoiy the earth once every day for global science applica- 
tions (Table 3). The President of SPOT Image Inc., Theodore Nanz says SPOT 5 
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^* * * plans to go to live-meter resolution when it launches its privately funded sat- 
ellite at the turn of the century" (Stephens, 1991; Table 4). Thus, it is critical that 
the United States begin now to make Landsat 7 as good as jpossible if we are to 
regain our U.S. leadership in land remote sensing systems. Wnat reallv scares me 
is when people talk about making Landsat 7 a clone of Landsat 6. For example, 
'^ilvestrini said a Landsat 6 clone would only cost about $250 million." (EOSAT, 
1991). Therefore, a National Landsat Advisory Council should be established to a) 
receive input from university , public, and private industry remote sensing sci- 
entists, and b) direct new sensor system development. If this is not done, it appears 
we will fall further behind in land remote sensor technology. 

I suggest that the sensor system summarized in Table 2De considered for Landsat 
7. This is based on years of*^ personal experience with Landsat MSS and TM data, 
SPOT XS and panchromatic data, aircraft multispectral scanning systems (e.g. 
Daedalus) and tne conceptual sensor system design put forth by Light (1990) and 
Colvocoresses (1991). First, multispectral data snouid be acquired in the bands 
shown at 10 x 10 m spatial resolution. A panchromatic band from .51-.73 um should 
collect data at 5 x 5 m spatial resolution. All of the data stream should be available 
to the user community. This would satisfy 90 percent of the earth resource applica- 
tions. To satisfy planimetric and topographic mapping activities at ^1:50,000 scale, 
a fore and aft panchromatic stereoscopic viewing capability is required which will 
yield 10 m contour intervals which meet national map accuracy standards. These 
data should be acauired using linear and/or area array remote sensor technology, 
not scanner technology. All sensors should be pointable, if possible. It is recognized 
that such a svstem will generate a significant data stream (266 Mbits/second) but 
that it "is within the limits of current technology" (Light, 1990). This type of remote 
sensinff system should be deployed if the United States is serious about regaining 
its leadership in satellite land remote sensor technology. 

m. LANDSAT DATA ARE TOO COSTLY, CANNOT BE SHARED, AND ARE NOT PROVIDED IN 

A TIMELY MANNER 

The Prohibitive Cost of the Landsat Data 

The Landsat system has been managed by a) the EROS Data Center, b) NOAA, 
and c) EOSAT. The current price of Landsat MSS data are $1,000 per MSS scene' 
(for those ^ years old) and $4,400 for a single Landsat TM scene (system corrected; 
October 1. 1991). This is outrageous. The exorbitant escalation in cost of both the 
photographic and digital products has resulted in a tremendous decrease in total 
items purchased [Figure 5; from Silvestrini (1991) and EROS Data Center (1991)]. 
The pricing structure has hindered the effective use of satellite data in the U.S. and 
the world Tor ecological applications (Roughgarden, et al. 1991) and is partially to 
blame for the feelings of many U.S. academics toward commercialization as summa- 
rized in Figures 1-3. 

Foreign countries also have similar concerns (Voute, 1987; Lauer et al., 1991). For 
example, in the opening session of the meeting of Directors of National Remote 
Sensing Centers, sponsored by the United Nations Development Program's Eco- 
nomic and Social Commission for Asia and the Pacific (ESCAP), in Shanghai, Peo- 
ple's Republic of China, in July, 1988, the Executive Secretary of ESCAP com- 
mented on the •♦ ♦ * widespread concern about the increasing cost of obtaining re- 
njotcly sensed data," and tne need to "* * * explore the possibility of assisting 
member countries to obtain such data at more reasonable prices" (Kabria, 1988). 
Then, one director after another included a statement in his or her annual report 
that condemned current pricing policies for Landsat and SPOT data. For Indonesia, 
rt was •♦ ♦ ♦ the unfavorable price relating to satellite imagery" (Irsyam, 1988); for 
Pakistan,"* * * the commercialization of satellite remote sensing systems and the 
uunieasing cost of space segment services could have an adverse effect on the devel- 
opment of remote sensing programs" (Mehmud and Mirza, 1988); and from Sri 
Unka, "paucity of funds has also limited the frequency with which air photography 
w satellite imagery could be obtained" (Berugoda, 1988). Even a recent report from 
uie People's Republic of China noted that, if the costs of satellite imagery continue 
to remain high, China and other countries in the region may have to abandon sat- 
ellite remote sensing technology and return to the sole use of aerial photography 
(He, 1989). 

It is recommended that under the direction of NASA/DOD, the price of future 
Undsat data recover the cost of duplication only. I hope this would be ^300 for 
<ugital MSS data and ^500 for digital TM data. The Landsat sensors were created, 
placed in orbit, and operated at considerable public expense. The public should not 
he charged an exorbitant fee for their own data. I recommend this pricing policy be 
for eveiyone: scientists, educators, public institutions, and private industiy. TioB 
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would eliminate the "policing^ which must accompany a multiple-tier pricing struc- 
ture. 

EOSAT has charged per scene ''data acquisition fees" and also levied a "cloud 
cover service charge" for certain orders. Ail Landsat "data acquisition fees" and 
"cloud cover service chai^^es" must be eliminated. It appears that these changes in 
policy may become effective for the Liandsat 6 processing era. Wiy did it take until 
1993 to implement them? Common sense would suggest that these fees in addition 
to the extremely high cost of the raw data would keep many people from purchasing 
Landsat products. 

I believe that if these price policies were instituted, the number of digital scenes 
purchased for land remote sensing research in the U.S. and abroad would be as- 
tounding. 

The Prohibitive Sharing Policy \ 

For years, the Landsat Data Use Agreement has strangled remote sensing re- 
search at public universities and in state agencies. I recommend that public univer- 
sities, state agencies, and other non-profit groups be aUowed to buy a single copy 
of the raw, unenhanced remote sensor data and then share it freelv among academi^^ 
departments (e.g. geography, marine science, agriculture) or public agencies ie.^^ 
Water Resources, Land Resources, Fish and Wildlife, Coastal Council etc.). It to(K^ 
EOSAT seven (7) years to learn this valuable lesson. Only in 1991 did EOSAT initm^ - 
ate a statewide data acquisition program (Burroudis, 1992). This type of thiiikin ^g 
should be encouraged and continued. Unenhancea Landsat data purchased by p i .m t' 
vate companies for value-added profit taking should not be "shared." 

The Timeliness of Data Delivery 

Through the years, the EROS Data Center, NOAA, and finally EOSAT have ha^<f 
a notoriously bad reputation for remote sensor data delivery, although EOSAT hc^^ 
improved their performance during 1991-1992. 1 recommend that if a purchase ordi^r 
is in place, the data should be delivered to the user within 14 working days. Fixx-* 
thermore, I suggest that the transmission of the data over Ethernet lines fin^xii 
NASA7D0D to tne user be investigated immediately. In manv instances, this proce- 
dure would remove the hard copy handling and shipping, reduce cost, and speed vp 
delivery. This is possible using 1992 technology, especially during late ni^t hour*. 

IV. LANDSAT DATA MUST BE ACQUIRED AND ARCHIVED TO SUPPLEMENT THE GLOBAL 
CHANGE DATA OBTAINED BY THE EARTH OBSERVING SYSTEM (BOS) 

There is great interest in the Earth Observing Svstem (EOS) sensors whidi will 
begin to be placed in orbit sometime in 1998 (Wickland, 1991). Tliese sensors were 
desired with a great deal of thou^t and will provide a significant amount of infor- 
mation to model and monitor worldwide global change. It is anticipated that the 
Landsat archives which alreadv contain a unique set of data stretdiing bade 20 
years wiU be heavily used to a) represent the only true longitudinal land use/land 
cover data base for the cloud-free portions of the earth, and b) calibrate the new 
sensors that will fly as part of EOS. There are still major ffaps in the Ibasic data 
set" because Landsats 4 and 5 are only turned on selectively due tot TDRSS link 
problems and there is the desire to conserve the sensors so that we don't have a 
''data gap" before Landsat 6 is launched (Silvestrini, 1991; Harper, 1992). Neverthe- L^ 
less, a signiflcant attempt should be made to obtain the worldwide Landsat dobal ^^ 
change *basic data set" as soon as possible as suggested by Colvocoresses (1991). 

V. WHILE THE EARTH OBSERVING SYSTEM (EOS) WILL BE OF VALUE TO ADDRESS GLOBAL ^ 
CHANGE PROBLEMS, THE LOCAL, COUNTY, STATE AND FEDERAL AGENCIES MUST RELY 
ON A QUALITY LAND REMOTE SENSING SYSTEM TO MEET THEIR DAY-TO-DAY BNVIBON- 
MENTAL MONITORING REQUIREMENTS: THE SOUTH CAROLINA EXAMPLE 

The proposed EOS sensor systems, however, will probably have veiy little inapact 
on the day-to-day data reouirements of local, county, state, and even federal land 
remote sensing programs. While several EOS sensors record high spectral resolutioii i 
information, most of them (except ASTER) acquire data with a spaticd resolutioa 
more coarse than 30 x 30 m (Wickland, 1991). Thus, to perform the day to day naon- J^ 
itoring of the natural resources in our individual states, we must have a reliable . 
earth resource remote sensing system providing high spectral and spatial remote P 
sensor data at reasonable cost and in a timely fashion. Below is an abbreviated ? 
summary of the type of land remote sensor data required by the State of South ^ 
Carolina to monitor its resources into the 21st Century. We would hope the Land ' 
Remote Sensing Policy Act of 1992 would articulate the creation of a United States ! 
program which will provide such remote sensor data. i 
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Pfce State of South Carolina's Remote Sensing Requirements 

1) Made in the U,SA.: South Carolina desires to purchase remotely sensed data 
fiom the United States and not from a foreign country or private industiy which 
barges exorbitant prices. 

2) Sensor System Requirements: Ninety-five percent of South Carolina's land re- 
mote sensing data requirements could be fulfilled by a system which collects 5x5 
m panchromatic and 10 x 10 m multispectral data in standard TM bandwidths. 
Ideally, the sensor would be pointable allowing more frequent data acquisition 
which is a serious problem during South Carolina^ cloudy jjrowing season. 

3) Cost: The remotely sensed data should be made available for the cost of data 
reproduction. No "data acquisition" fee or ''cloud cover service charge" should be ap- 
plied. 

4) Data availabilitv: South Carolina must have the ability to purchase a single 
copy of an image and share it among all state universities and agencies. The data 
should be delivered within 14 days from date of acquisition. 

Thank you for the opportunity to present my views on the Land Remote Sensing 
Pol^ Act of 1992. 



Table l.-Undsat Thematic Mapper 4 (1982), 5 (1984), and 6 (1993) Sensor 
System Configurations 

(Source: Jensen. 1986; EOSAT, 1992) 
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Table 2.— Proposed Future Landsat Sensor System (7 or 8) for Earth Science 
and Cartographic Mapping Applications at 1:50,000 Scale and Smaller To 
in Land Remote Sensing Technology (Tentatively Launched 



Regain U^. 
in 2000) 



(Source: Light, (1990); Colvocoresses. (1991) Auttvr) 
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Table 3.-SP0T 1, 2, 3 (tentative 1994) and SPOT 4 (tentative 1996) Sensor 
System Configurations 

(Source: CtaA A. Nelson. 4/28/92) 
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Table 3.-SP0T 1, 2, 3 (tentative 1994) and SPOT 4 (tentative 1996) Sensor 
System Configurations— Continued 

(Source: Clark A. Nelson. 4/28/92) 
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'These additional bands wil be on SPOT 4 (under oonstruclion). 

Table 4.— SPOTS Sensor System Configuration (tentative 2000) 

(Source: Clark A. Nelson, 4/26/92; Nanz quoted in Stephens, 1991) 



Sensor 


Special 


Spatial' 


Temporal 


Quantization 


XS1 

XS2 

XS3 

XS4 

Pan 

Veg 

Along track stereo. 


t.b.d 

t.b.d 

t.b.d 

t.b.d 

t.b.d 

t.b.d 


possbly 10 X 10 m .. 
possbly 10 X 10 m .. 
possbly 10 X 10 m .. 
possbly 10 X 10 m .. 

will be 5 X 5 m 

tb.d 


pointable 

pointable 

pointable 

pointable 

pointable 

unknown 


84)Jts. 
S^its. 
84)Jts. 

a^s. 

S^its. 



REFERENCES 

Berugoda, S., 1988, "Status Report on Remote Sensing Activities in Indonesi^^* 
Proceedings, Meeting of the Directors of the National Remote Sensing Centers, Eoo- 
nomic and Social Commission for Asia and the Pacific, U. N. Development Prograxxiy 
12-17 July 1988, Shanghai, People's Republic of China, 7 pp. 

Burrou^, B., 1992, "South Carolina Proposal for Statewide TM Data," Earth Ob- 
servation satellite Company, 7p. 

Campbell, J.B., 1987, Introduction to Remote Sensing. New York: Guilford PreBS, 
150-153. 

Chavez, P.S., Sides, S.C, and J A. Anderson, 1991, "Comparison of Three Dif- 
ferent Methods to Me^e Multiresolution and Multispectral Data: Landsat TM and 
SPOT Panchromatic, Photogrammetric Engineering & Remote Sensing, 57(3):295- 
303. 

Colvocoresses, A.P., 1991, "Concept Outline Development, Processing, and Utiliza- 
tion of Civil Satellite Data for Mapping and Global Change Analysis," Photo- 
grammetric Engineering & Remote Sensing, 57(1), p. 49. 

EROS Data Center, 1991, Annual Report of Landsat Data Services, FY 1990. 
EROS Data Center, Sioux Falls, South Dakota. 

EOSAT, 1991, "Statement by Dr. Arturo Silvestrini," Landsat World Update^ 
4(10), Nov., p. 2. 

Estes, J.R. and D.R. Jones, 1992, "Education's Role in Environmental Monitoring 
Market Development," Proceedings, 4th International Forum and Exhibition for* 
Space Technology, Development and Business, 23-26 March, 1992, Montreus, Swit^ 
zerland, 14 p. 

Fischal, Dave, 1992, Earth Observation Satellite Company, correspondence, April 
25, 1992. 

Harper, S. 1992. Earth Observation Satellite Company, correspondence, April 2ft :^ 
1992. 

He, C, 1989, "Development of Remote Sensing in China," Space Policy, 6(1):66 - — 
74. 

Irsyam, M, 1988, "Status Report on Remote Sensing Activities in Indonesia," Frf> — " 
oeedings. Meeting of the Directors of the National Remote Sensing Centers, Ea^ - — 
nomic and Social Commission for Asia and the Pacific, United Nations DevelopmeaT^^ 
Program, 12-17 July 1988, Shanghai, Peojple's Republic of C!hina, 4 p. 

Jensen, J.R., 1986. Introductory Dig[ital Image Processing: A Remote Sensing Per'^' 
spective. Englewood Clifls, NJ.: Prentice-Hall, Inc., 286 p. 

Jensen, j£., (Editor), 1989, "Chapter 20: Remote Sensing in America", Geograj^^^ 
in America, New York: Bobs Merrill, 746-775. 



Digitized by 



Google 



65 

Jensen, JA., IQerfve, B.J., Ramsey, E.W., Magill, K.E., Medeiros, C, and J.E. 
Bneed, 1989, "Remote Sensing and Numerical Modeling of Suspended Sediment in 
Laguna de Terminos, Campeche, Mexico," Remote Sensing of Environment, 
28(June), 33-44. 

Jensen, J.R., Ramsey, E.W., Savitsky, B., and BA. Davis, 1990, "Environmental 
Sensitivity Index (ESI) Mapping for Oil Spills Using Remote Sensing and GIS Tech- 
nology," International Journal of Geographic Information Systems, 4(2), 181-201. 

Kabria, S.A., 1988, "Message from the Executive Secretary," Proceedings, Meeting 
of the Directors of the National Remote Sensing Centers, Economic and Social Com- 
mission for Asia and the Pacific, U.N. Development Program, 12-17 July 1988, 
Shan^ai, People's Republic of China, 2 p. 

Lauer, D.T., Estes, J JS., Jensen, J.R., and D.D. Greenlee, 1991, "Institutional Is- 
sues Affecting the Integration and Use of Remotely Sensed Data and Geographic In- 
formation Systems," Hiotogrammetric Engineering & Remote Sensing, 57(6):647- 
654. 

Li^t, D.L., 1990, "Characteristics of Remote Sensors for Mapping and Earth 
•Science Applications," Photogrammetric Engineering & Remote Sensing, 
66(12):1613.1623. 

Mehmud, S. and M.I. Mirza, 1988, "Status Report on Remote Sensing Activities 
in Indonesia," Proceedixigs, Meeting of the Directors of the National Remote Sensing 
Centers, Economic and Social Commission for Asia and the Pacific, United Nations 
Development Program, 12-17 July 1988, Shanghai, People's Republic of China, 16 
p. 

Roufi^arden, J., Running, S.W., and P.A. Matson, 1991, "What Does Remote 
Sensing Do For Ecologyr Ecology, 72(6): 19 18-1922. 

Silvestrini, A., 1991, "Statement of President and Chief Executive Officer of Earth 
Observation Satellite Company," submitted for the hearing on The Landsat Pro- 
|ram: Management, Funding, and Policy Decisions before the Committee on Science, 
Space, and Technology U.S. House of Representatives, November 26, 1991, 21 p. 

Sommers, R. , 1992, "Letter to Senator Pressler Concerning S.2297," Columbia: 
South Carolina Land Resources Commission, April 26, 1992, 3 p. 

Stephens, G.M., 1991, "Remote Sensing: Opportunity Waiting to Happen," Sat- 
ellite Communications, May, 1991, (4 pages reprinted by SPOT Image Corporation). 
Voute, C, 1987, "Some Consequences of the Commercialization of Satellite Re- 
mote Sensing, Space Policy, 3(4):307-312. 

Wickland, D.E., 1991, "Mission to Planet Earth: The Ecological Perspective," Ecol- 
ogy, 72(6)1923-1933.- 



Digitized by 



Google 



66 



'IN YOUR OPINION, HAS COMMERCIALIZATION OF R.S. DATA HAD A 
POSITIVE OR NEGATIVE IMPACT ON REMOTE SENSING RESEAH .11 
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•IN YOUR OPINION. HAS COMMERCIALIZATION OF R.S. DATA HAD A 
POSITIVE OR NEGATIVE IMPACT ON REMOTE SENSING EDUCATION ?' 
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■HOW STRONGLY WOULD YOU SUPPORT THE FEDERAL GOVERNMENT 
TAKING OVER THE OPFRATION OF THE LANDSAT SYSTEM ?" 

167 total r*«pona«« 



150 



100 



» 50 



(71* 01 «7j 




qu«« retp. strong support support Indifferent opposed 

Figure 3. Results of a questionnaire administered by Dr. John E. Estes and David R. Jones. 
Deparimenl of Gco^i .iphy, I iniwrsily of California at Santa Barbara. 
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Purchases ot Landsai Itemst by Acadcmia Fiscal Years 1973-1990 
Photo Frames vs. Total Items 
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tScc discussion of "item" vs. "scene" on page 13 of this paper. 
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Source: EROS Data Center. "Annual Report of Landsat Data Services, FY 1990." 
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ire 5. Purchases of Landsat items by academia for Fiscal Years 1973-1990 listing photo 
\es and total items (Source: Silvestrini, 1991; EROS Data Center "Annual Report of 
dsat Data Service, FY 1990) 

3nator Gore. Could you introduce our next witness, Senator? 
jnator Pressler. This is Charlotte Black Elk. We are very 
id of her. She is a very distinguished American Indian leader, 
is also a very respected land resource manager. And interest- 
y enough, her grandfather, Ben Black Elk, was the first sat- 
e image ever commercially broadcast on Telstar in 1963. So 
; is a little bit of interesting personal history, 
ut Charlotte Black Elk, we are very proud to have you here. 
1 1 believe you are speaking on behalf of the National Congress 
Lmerican Indians; is that correct? No, you are speaking on be- 
' of yourself. Gro right ahead. I am sorry. 

STATEMENT OF CHARLOTTE BLACK ELK 

[s. Black Elk. Thank you, Senator Pressler. Mr. Chairman and 
ator Pressler, iyaha iyuxkinyan napeciyuzapi. My name is 
irlotte Black Elk. I am the administrative officer for the Oglala 
IX Tribe Parks and Recreation Authority. I understand that mv 
^ous correspondence to Senator Pressler on this legislation will 
ncorporated into the record. 

am a manager of tribal wildlife, recreation, geological, and pale- 
)logical resources. I am not an expert in remote sensing or sat- 
e technology. I will defer to my colleagues on the panel, espe- 
ly my junior colleague, Mr. Jensen here, to speak on technology 
les. 

enator Gore. Could you move that mike? Could you point the 
rophone downward a little bit? Thank you very much. 



Digitized by 



Google 



70 

Ms. Black Elk. I live on the Pine Ridge Indian Reservation in 
southwestern South Dakota. Our reservation is located in a geologi- 
cally unique area where four geological structures come together— 
the Pine Ridge Escarpment, the Sandhills, the Great Plains, and 
the Badlands. 

Our reservation also has the very sad distinction of being located 
on the poorest county in the United States of America, and has 
been in the 1970, 1980, and 1990 censuses. We have great experi- 
ence and foundation to speak on our concerns of cost. 

During the early years of World War II, the northern tier of the 
Pine Ridge Indian Reservation was taken under eminent domain 
condemnation and used as an aerial gunnerv range. The Parks and 
Recreation Authority is preparing to clear this area of spent muni- 
tions, unexploded ordnance, and shell casings so that we could 
move forward with a wildlife habitat restoration and paleontolog- 
ical restoration and protection plan. We have some of the Greatest 
paleontological resources available in North America within our 
reservation. 

We also saw the potential to train our rangers in this technology 
field. As people who supervise rangers, we have great concern that 
they not be too focused on law enforcement activities and work in 
resource protection. 

We saved our money. We had to sell trophy buflFaloes and reduce 
our herd. We finally got some satellites. We were aware that 
Landsat satellite images existed. We wanted to get our hands on 
some images and look at preparing a plan for our reservation. 

We approached EROS in soutneastern South Dakota and we 
were referred to EOSAT. The preliminary price projection, without 
a specific request order for calculation, was $200,000 to $300,000 
per request. And we were told that we may need a whole array of 
chronoIoRical and seasonal spots for data. 

Then there was a problem that even if we got all of this stuffi 
we would not know how to understand it or how to deal with it 
I know that many other tribal governments and nonprofit agencies 
have had similar problems. 

I may not be familiar with the social and cultural intricacies of 
the American economic system, but it seems to me that we paid for 
the research and development of this satellite system. We paid to 
launch it. We pay a subsidy to the commercial monopoly. And we 
still have to pay a high fee to get this information. 

We asked if we could be treated like a government. I said, I am 
from the Pine Ridge Indian Reservation, the Oglala Sioux Tribe, 
and the response at EOSAT is, "Huh? What is that?" 

Because of my experience, I want to suggest the committee's con- 
sideration of an amendment to incorporate centers which are a net- 
work of college or university-based Landsat application and tech- 
nology transfer facilities. These centers will assist people like me 
to use the tools of modem technology while keeping our institutions 
of higher learning current with technological advances. It does not 
substitute a business center. We need to know how to function with 
this technology. 

I also want the committee to consider specifically including tribal 
governments into the definition of users. There are many aspects 
of the Federal Government that do not know that we are still nerc. 
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I also would like to offer the idea of a Landsat advisory council, 
wrhich will help chart the course for the future. I am an American 
Indian. I know very well what happens to the high ideals of leader- 
ship when bureaucrats are allowed to interpret and implement pol- 
i^. And I am also a rare Indian Republican [Laughter] who firmly 
believes in the principles of local government and citizen participa- 
tion in every level of government. 

What we have heard from the previous panel makes it sound like 
everything is under control. I do not think that is so. I think the 
Landsat Policy Act of 1992 or the Land Remote Sensing Act pro- 
vides a wonderful opportunity to set a new agenda for participatory 
education, small business development, planning, and resource con- 
servation, preservation, and development. And I think, impor- 
tantly, it sets a specific direction for this program. 

When my grandfather was the first satellite image that was 
every commercially broadcast in 1963, he traveled the world and 
spoke of how this new manmade star was going to bring people to- 

Sther; how some day we would know that this was one world and 
at we must all work together to be relatives of our mother, the 
Earth. I feel it is through our advances in all fields of technology 
that we have damaged our mother, and we will have to turn to 
technology to make right what we have done wrong. 

Mr. Chairman, I know that you will hear many opinions regard- 
ing this issue — some supportive, some in opposition, others telling 
you to do nothing. You hold the very difficult and oftentimes soli- 
tary position of being what we call wakicunza — deciders. It is your 
responsibility to make a decision that will benefit all of the people, 
not just a few, not just your friends, not just those who have power 
or access, but all of the people. 

Pila mayapi. 

[The prepared statement of Ms. Black Elk follows:] 

Prepared Statement of Charlotte A. Black Elk 

Mr. Chairman, Senator Pressler, members of the Sub-Committee on Science, 
Technology, and Space, I am honored for this opportunity to speak on S. 2297. 

lify name is Charlotte A. Black Elk, I am the Administrative Officer for the Oglala 
Sioux Tribe Parks and Recreation Authority, and an instructor for both Oglala 
Lakota College and Sinte Gleska University. I understand that my corresponoence 
to Senator Larry Pressler on this legislation will be incoroorated into the record. 

I am a manager of tribal wildlife, and recreation, geological, and paleontoloffical 
resources. I am not an exoert in remote sensing or satellite technology. I will defer 
to my able colleagues on tne panel to speak to technology issues. 

I live on the Pine Ridge Indian Reservation in south western South Dakota. Our 
itservation is located in a geologically unique area where four geological structures 
come together; the Pine Ridge Escarpment, sandhills. Great Plains, and Badlands. 
Our reservation also has the sad distinction of being located on the poorest county 
in the United States. 

During the early years of World War II, the northern tier of our reservation was 
taken under eminent domain condemnation and used for an aerial gunnery range. 
The Parks and Recreation Authority is preparing to clear the area of spent muni- 
tions, unexploded ordinance and bomb casings so we could move forward with a 
wildlife habitat restoration and paleontological protection plan. I also saw the poten- 
tial to train our rangers in this technology field. 

We saved our money, and bought computers. We were generally aware of the 
Landsat satellites and planned to get our hands on some satellite images. 

Then we approached EROS in south eastern South Dakota and were referred to 
E08AT. The preliminary price projection, without a specific request order for cid- 
culation, was $200,000 to $300,000 and maybe higher if we ordered a dironological 
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and seasonal array. And there was the problem that even if we could pay for the 
information, we probably couldn't understand or use the data anyway. 

Maybe I oon't fully comprehend the social and cultural intricacies of the American 
taxoayer system: but it seems to me that we paid for the research and development 
of the satellite, paid to launch it, pay a subsidy to the commercial monopo^ and 
still have to pay a hi^ fee to get the information. 

Because or my exoerience, I want to suggest an amendment to incorporate oenteri 
which arc a network of college or university based Landsat applications and tech* 
nology transfer facilities. These centers will assist people, like me, to use the took 
of modem technology while keeping our institutions of nigher learning current with 
technological advances. 

I also want to offer the idea of a Landsat Advisory Council which will help chart 
the course for the future. I am an American Indian, I know very well what happenfl 
to high ideals of leaders when bureaucrats are allowed to interpret and implement 
policy. I am also a Republican who firmly believes in the principles of local control 
and citizen participation in every level of government. 

The "Landsat Policy Act of 1992" provides a wonderful opportunity to set a new 
agenda for participatory education, small business development, planning, and re- 
source conservation, preservation and development. More importantly, it sets a di- 
rection for the program. 

I also support the principle of paying a reproduction cost for anv data we receive. 
I do not support paying a high profitable level for a monopolized business to keep 
us in a technolospcal dark age. i think a fair comparison would be the census data 
that is collected for a specific need of the government. 

Yesterday morning I saw a paid advertisement on the EOSAT organization in tiie 
'Washington Post" and it reminded me of a story the Lakota have about Iktomi— 
the trickster. Iktomi sings to the ducks ''dance with your eyes closed, dance with 
your eyes closed, and you will live a long time." As they dance with their QfW 
closed, Iktomi eats up the ducks. 

My grandfather, Ben Black Elk, was the first satellite image ever conuneicially 
broadcast, on Telstar in 1963. He often spoke of how this "new man-made stai^ wai 
going to bring people together, how someday we would know that this was one 
world and we must work together to be relatives of our mother, the earth. I feel 
that it is through our advances in all fields of technology that we have damaged 
our mother and we will have to turn to technology to make right what we have done 
wrong. 

Mr. Chairman, I know that ^ou will hear many opinions regarding this iaaoft 
some supportive, some in opposition and others telling you to do nothing. You hold 
the diflicult and often times solitaiy position of being "wakicunza" deciders, ft is 
your responsibility to make a decision that will benefit all of the people, not Juit 
a few, not just your friends, not just those who have power or access, but all oi^the 
people. 

Pila mayapi. 

Senator Gore. Thank you very much. 

Our final witness on this panel is Dr. Frederick Henderson, 
President of the GEOSAT Committee based in Norman, OK Wel- 
come, Dr. Henderson. 

STATEMENT OF FREDERICK BRADLEY HENDERSON m 
PRESroENT, THE GEOSAT COMMITTEE, INC. 

Dr. Henderson. Thank you, Mr. Chairman. I appreciate the 
seating at the table today. A main request in my testimony is *A 
seat at the table," and I appreciate the opportunity to demonstrate 
it. 

I also share the last speaker's concern that all of us are involved 
in this technology and that is the point I wish to make. 

Senator Pressler. Pull that microphone a little bit closer or 
maybe my hearing is — I am getting a little older. 

Dr. Henderson. I am sorry. I know many people would perhaps 
not agree in this room, but I want to make a point in my testimony 
that tne resource community, the industries that provide the basic 
resources that built this room and all of our technology, equipment 
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Boid so on and so forth; are a vital part of this country and they 
have a role to play in suppl3ring the resources that are required to 
have a strong defense and to worry about our environment, to pro- 
vide us with that wealth. 

What I would like to comment is that we have been testifying 
since 1972, when I first testified in the Senate before Senator 
Schmitt and Senator Stevenson on the subject of Landsat and its 
ase for industry. It is frustrating to still be here testifying on that 
Bame question. 

We are the only representative for remote sensing by the many 
people who use geology in industry and other places, and the re- 
source industry itself, if we terminated the Committee todav after 
16 years — we never intended to be a permanent committee, but we 
could say we have declared victory because the sensors we asked 
for are beisically in space with the advent of the Japanese and Eu- 
ropean space programs. 

The problem is they are not in U.S. programs, and those sensors 
compete with this Landsat program which is going to be cloned in 
the United States. This pyrrhic victory, as far as I am concerned 
is partly because we have been speaking on behalf of an industry 
tiiat is not represented in the Government councils, much perhaps 
like the Indians. I think that is a very important point. 

We have no ''seat at the table" in the decision process of how this 
tedmology should benefit this segment of our economic sector. This 
oitical institutional gap between industry and Govemm^it is det- 
rimental to our competitiveness for elobal resources. I will explain, 
that is important to the resources for the children, your diudren 
and our grandchildren. 

This also is inhibiting our ability to work with Government in 
trying to find ways to do cooperative research on envinmmental ap- 
plications of this technology. 

As I said before, the principal request of our testimony today is 
to seek a seat at the table for the resource and related industries 
as proposed in H.K 3614 by the creation of a Landsat Advisory 
Council. I mig^t just add, since it has been mentioned, I served on 
the Halbouty committee with great honor and one of the things we 
recommended there was that there should be for this system a 
board of directors which would have all the s^[ments of society, 
who would have some say as to how the technology should be built. 
As well as how that data should come out in a way that would ben- 
efit all of us. A lot of those recommendations were not met by the 
present system. 

I want to comment about remote sensing in our industries, since 
they have changed a lot over 16 years. In recent years, our original 
focus was on eeology. We are now looking at oceans and we are 
veiy interested in environmental applications because we must be. 
We contribute to the problem, but we do not do it by ourselves. 

In the late 1970's and early 1980's when Geosat was formed, the 
large companies that I worked for bought raw data and did in- 
house processing for their own internal value-added service. Today 
that is changing dramatically. Because of metal prices in the earfy 
1980's the mining business went out of Uie exploration business for 
a lone time. Today the oil business is also on the verge of going 
out m exploration business in many respects, perhaps to the glee 
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of some. However, I would ask them, **Where they will get their fu- 
ture resources?" 

Let me give an example that I hope might make some sense to 
some people in this room. The major petroleum companies that I 
work for have experienced their fourth 10- to 15-percent reduction 
in personnel and budget for technology research and development^ 
including Landsat; not just Landsat, but all technology. 

Their service section and research groups have been cut 10 to 15 
percent four times in the last 8 years. If I make that parallel com- 
parison to the House of Representatives — I would not presume to 
do it to the Senate. Of the 435 Members of Congress today, there 
would be only 300 to do the same task. That is our problem. 

These major cuts in personnel and capability are being coupled 
with a shift to resources found outside the United States. These 
structural changes, in cutting back our capability to do things in- 
side our own businesses both this kind of data and technology, is 
not just remote sensing, but also shifting by economic and other 
factors outside the United States. These are structural changes 
that are deep, they are institutional, they are long-term and they 
will not be changed by immediate changes in price and basic mate- 
rials. 

The easy stuff in the United States has been found, but to supply 
our domestic consumption we must continue to explore outside the 
United States. I think that is extremely important to understand. 

The continued needs for the resource industry, as reflected to 
this sensor technology, have been documented in the many testi- 
monies we have given over the last 15 years. 

Regarding the issues before you today, we of course support a 
strong continuity for the Landsat program. We also support the 
nondiscriminatory access data principle and we question t^e issue 
raised in the previous panel, over private satellites. If you allow 
the private satellites proprietary use of data you must do that 
clearly understanding what it does in negotiating for outside, data 
systems outside the United States. 

The best geology satellite is the Japanese satellite. We do not see 
that data coming out on the open market yet. Open skies is one of" 
the few leverages that we have to argue the case to acquire their" 
data for our competitive industries. 

We urge equitable pricing for the Landsat data. We are willing 
to pay a reasonable price, however, we feel it is wrong that a Gov- 
ernment-supported system should be unnecessarily discriminatoi^ 
toward industrial users when other potential competitors of ouM 
systems can acquire data at marginal costs. 

Again, I want to emphasize the importance of what is in the find^:: 
ings of both House and Senate bills. That is to encourage the broac:: 
availability of this data t^ all sectors of society. 

In order to do that, I would like to ask the Senate to support th^ 
principles under the House Advisory Council section of H.R 361^ 
and Senator Pressler, I hope you will consider that in your bill. W^ 
think that is important. That was also again recommended back in 
the Halbouty committee days to create a board that would advise 
the Government that is running a Government program for all 
users, not just defense and environment. 
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Our understanding of this legislation again says that this over- 
sight will be a NASA responsibility, of the NASA and DOD man- 
agement teams. I would like to make a couple of points on my red 
limt if I may, being at this end of the table. 

Kemote sensing will play a significant role in competition for 
global resources. We compete overseas as U.S. industry with public 
and foreign, private and public resource organizations who have ac- 
cess to subsidized data that we do not have. What is often over- 
looked in this thing is that our companies must provide the re- 
sources that create wealth to afTord a strong defense, intelligence 
community and a strong environmental program. 

I want to emphasize that the basic thinking of the Club of 
Rome's in the 1970's is still correct. We are limited, in terms of fi- 
niteness, to our basic resources in this world. What scares me is 
the impending doubling of the world's population in two genera- 
tions. 

As I said. Senator Gore, to vou at one time, that is the time my 
grandson is my age. He will nave to live with 5.5 billion net new 
souls who have to be housed, have jobs, and some form of energy 
and some kind of a decent living. 

So, we feel that this technology must play a role in that. We are 
concerned, of course, also that international competition for global 
resources may become military disputes or at least military con- 
cerns. 

I hope. Senator Gore, you would agree, in your excellent book you 
touched on this, but if you will write a sequel, they are always 
looking for sequels these days — man's greatest impact on global en- 
vironmental change in the next two generations will be the phys- 
ical doubling of the world's population, and it is necessary that we 
build collective capabilities to provide basic resources for these 
souls in an economically and environmentally secure manner. 

In that mode, the title of your book, "Earth in the Balance" is 
an excellent title. It is a good book. I recommend it be read. I want 
to emphasize that we hope that this technology will be considered 
a^ national asset, a public good. It will serve the needs of our na- 
tional intelligence community. It will serve NASA and the global 
change research program and our ability to make wise decisions 
Eibout our resources and our environment. 

And also, it will help serve our needs to provide resources to our 
i^liildren and grandchildren. On their behalf, thank you. 
[The prepared statement of Dr. Henderson follows:] 

Prepared Statement of Dr. Frederick Bradley Henderson ni 

I. INTRODUCTION 

On behalf of the Geosat Committee and the industrial resource community we 
t>epre8ent, I want to thank you for the opportunity to testify before this committee 
On the Land Remote Sensing Policy Act of 1992. 

The Geosat Committee was oi^anized in 1976 to demonstrate our recommenda- 
tions to NASA on technical enhancements to the Landsat Multispectral Scanner 
(MSS) that would improve satellite remote sensing for geological applications world- 
wide. 

In the succeeding sixteen years, we have become the only non-^vemment 
spokesgroup before Congress and elsewhere on behalf of remote sensing interests of 
toe geolomcal profession and the resource industries in general. 

If die Geosat Committee went out of existence today, it is unclear who could rep- 
resent the remote sensing interests of this important multi-industiy segment of the 
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UJS. national economy. Were we to disband, we could declare victory as our 1976 
sensor reconunendations are, or soon will be, entirely in space. However, these rec* 
onunended capabilities are aboard non-U.S. satellite systems and are in direct com* 
petition with the Landsat program. 

This pyrrhic victory in the U.S. may be because the Geosat Committee has spoken 
on civil remote sensing issues on behalf of the UJS. user industries' interests which 
are not represented institutionally within the federal government. This UJS. prob- 
lem is in stark contrast to competitive satellite producing countries where the user 
industries have a "Seat at the Table** in policy development and implementation lor 
their national satellite remote sensing programs. 

This critical U.S. institutional industry-government gap is detrimental to UJS. ei- 
ploration remote sensing development, which in turn restricts competitiveness in 
the global market place. Furthermore, this void inhibits the use of this vital tech- 
nology in developing industry-government cooperation which would improve global 
environmental management while also assuring the provision of basic resources 
needed by our society. 

A principal request of our testimony before this committee today is to seek Senate 
support for assuring a '^at at the Table" for the U.S. resource and related indus- 
tries as proposed in H.R. 3614 Sec. 20 IE. This section creates a Landsat Advisoiy 
Council to guide the future of the Landsat program and recognizes sudi action as 
being in the national economic interests of our society. 

II. REMOTE SENSING AND THE CHANGING U.S. ENERGY AND MINERAL RESOURCE 

INDUSTRIES 

The Geosat Conmiittee's focus since 1976 has been on geologic applications for 
satellite and airborne remote sensing. 

In recent years, this focus has broadened to include remote sensing for offshore 
oceanographic, exploration, engineering, and environmental applications. TUb 
broadened scope also includes interest in developing initiatives for proposed indus- 
try-government cooperative research and earth observations applications for ^bal 
environmental study and management. We have just completed a report to be deliv- 
ered to the U.S. Committee on Earth and Environmental Sciences (CEES) on sug- 
gestions for appljring industry research to the U.S. Global Change Researdi Pro- 
granL This document was undertaken to communicate our interest in jointly estab- 
lishing ihe geophysical "truths" of the new measuring and monitoring remote sens- 
ing technologies in global change study and environmental management. This docu- 
ment offers suggestions for cooperative industry-sovernment pilot researdi projects. 
A copy of the report suggestions is respectfully suomitted for the record. 

During the late 1970 s and early 1980's, the Geosat Conmiittee was supported 
mainly bv lai^e petroleum and mining companies who purchased raw Landsat and 
later SPOT data and then developed their own in-house value-added information for 
their internal proprietary uses. 

Beginning in 1981, with general mining company responses to falling global meUl 
prices and in 1983 with major ongoing restructuring in the petroleum industiyi 
these large companies began downsizing their internal research and tedinical serv- 
ices departments and dropping their in-house remote sensing research and service 
capabilities. 

This vear, the major petroleum companies of the Geosat Committee have experi- 
enced their fourth 10-15 percent reduction in their research and technical services 
personnel and budgets in the last eight years. To put this in comparative perspec- 
tive, if the four hundred thirty-five members of the House of Representatives nad 
sufTered the same cuts over the last ei^t years, there would be less than three hun- 
dred Congressmen left today to accomplish the same tasks. The same reduction in 
the UJS. Senate could be devastating. 

These significant industry cut backs are coupled with m^jor corporate strategy 
shifts to decrease or eliminate domestic exploration and focus on exploration for re- 
sources outside the UJS. to supply U.S. domestic consumption. 

These structural changes are deep, institutional, long-term and industry-wide. 
Some senior management project the future survival of only five or six m^jor donoes- 
tic petroleum companies. This should alarm young Americans when they realiie 
that there is not Cabinet-level government agency responsible and accountable for 
assuring that the future U.S. society has access to needed global energy and mineral 
resources. 

The easy-to-find energy and mineral resources in the U.S. are gone. A Director 
of the Geosat Committee recently stated that ''Data access isn't a sexy issue, until 
you dont have any." I would add to this and say to those in the U.S. who doiii care 
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about the U.S. resource industries. Tour enei^gy and mineral supplies aren't very 
sei^ issues, until ^rou don't have any!" 

For remote sensing, these major structural changes in the petroleum and mineral 
industries will mean greater future reliance on remote sensing information provided 
by the value-added industry. While this may be good for the value-added industry 
mich is struggling, it bodes ill for long-term U.S. industrial research on applied re- 
mote sensing. 

III. CONTINUING REMOTE SENSING NEEDS FOR THE U.S. RESOURCE INDUSTRIES 

In the previous twenty-six Congressional testimonies of the Geosat Conmiittee, 
our resource industries' sensor needs have been well documented. However, our 
main concerns before your committee today are with our continuing needs under the 
policy issues being considered in the current legislative proposals to change the 
i984 Landsat Commercialization Act. As requested, our testimony deals not with 
the Bpeciiic language in S. 2297 and H.R. 3614, but with the issues to be resolved 
between the House and Senate which will set future policy for the U.S. land remote 
sensing program. 

First, we support '^e continuity of the Landsat program" and the continued evo- 
lution of advanced remote sensing capabilities sucn as proposed in the Technology 
Demonstration section of H.R. 3614. 

Secondly, we ui^^e "equatable pricing" for all customers of Landsat data. As ex- 
plained in detail m our testimony and answers to directed questions before the 
House Committee on Space, Science and Technology in November and December of 
1991, the Geosat Committee, Inc. does not support multi-tiered pricing as we under- 
stand HJl. 3614. While we are willing to pay reasonable prices for data, we do not 
support industrial users pajring discriminatory hiffher prices for data from a govern- 
ment satellite system supported by taxpayer dollars, while other potentially com- 
petitive users pay marginal costs. Multi-tiered pricing as profsosed by H.R. 3614 will 
be difiicult to manage, hard and expensive to police, inhibiting to new commercial 
developments and investments, anti-American, anti-industry, and anti-competitive 
while ravorinff subsidized foreign users. It is also generally contradictory to tne find- 
IngB of both S. 2297 and H.R. 3614 which encourage 'l)road civilian use" of land re- 
mote sensing in the best interests of the nation. 

The Geosat Committee seeks Congressional assurance that the Landsat program, 
being further developed and managed by the new Department of Defense (DODV 
MASA management programs, will strive to enhance the optimal non-discriminatory 
availability for these data to all sectors of U.S. society. 

In order to enhance such data availability, we request that vour sub-committee 
reoommend U.S. Senate support of the creation of a Landsat Advisory Council as 
proposed in H.R. 3614. In our House testimony last November, we ur^d the cre- 
ation of a National Remote Sensing Council for all U.S. civil remote sensmg systems 
to include Landsat, EOS, and EOS-DIS. As S. 2297 and H.R. 3614 deal only with 
Landsat, we seek ^our support in the final House and Senate Landsat Remote Sens- 
ing Pblicy legislation for the creation of a truly meaningful Landsat Advisory Coun- 
dL We urge that the basic U.S. resource industries be assured a ''Seat at the Table" 
by substantive representation on the Landsat Advisorv Council. We further rec- 
ommend that the reporting procedure be strengthened by reporting directly to the 
Director of the National Space Council, Congress, and to the NASA Administrator 
to assure that industrial as well as other legitimate non-DOD/NASA needs are ade- 
quately considered. 

These recommendations, in support of the Landsat Advisory Council, are in line 
with the 1982 recommendations to Department of Commerce Secretai^, Malcolm 
Baldridge, by the Land Remote Sensing Satellite Advisory Committee (LARSSAC) 
diaired oy Michel T. Halbouty to establish a Board of Directors for the Landsat pro- 
gram consisting of representatives of government, industry, and academia and re- 
porting to the Fresident of the United States. 

IV. ON THE IMPORTANCE OF RECOGNIZING THE RESOURCE INDUSTRY NEEDS IN 

DEVELOPING POLICY FOR FUTURE U.S. LAND REMOTE SENSING 

Ld both S. 2297 and H.R. 3614, in agreement with recent National Space Council 
decisions, provision is made for funding and oversight management of the Landsat 
prosram primarily by the DOD for their intelligence needs and by NASA for their 
global change research needs. 

Alter the 1979 Landsat privatization decision and the ensuing EOSAT commer- 
cialization experiment starting in 1984. the government seems to have decided to 
badc-tradc and develop and ''iniegrated civil-military satellite remote sensing sys- 
tem" as considered ana discarded by the government in 1978-1979. 
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Our understanding of the current proposed Landsat Management Plan makes aD 
non-DOD and NASA global change user needs the oversi^t management respon- 
sibility of NASA. In recent years, NASA has shown little interest or experience in 
serving the needs of the U.S. user industries. 

While we are confident that Landsat will well serve DOD intelligence and NASA 
global change research needs, we are concerned that no real provision is being made 
for U.S. land remote sensing to serve the basic resource neeos of this country. Fun- 
damental to the continued economic strength of the United States is a sound econ- 
omy based on access to both domestic and, increasingly, on foreign petroleum and 
mineral resources. In spite of political election gobbledygook, there is simply no ac- 
ceptable economic way in which the U.S. can reduce its dependence on imported en- 
erfi^ and mineral supolies in the next decade. 

Kemote sensing will plav a significant role in ensuring U.S. industry remaiiu 
competitive in securing and utilizing global resources. U.S. industry competes over- 
seas with foreign public/private resource organizations who oflen have access to sab- 
sidized state-oi-the-art remote sensing technology not readily available to U.S. in- 
dustry. Current legislative proposals that woulolead to discriminatory pricing and 
availability against UJS. resource industrial users place further anti-competitive eco- 
nomic burdens on such U.S. users. 

What is oflen overlooked in the current debate to provide cheap Landsat data for 
security intelligence and for global environmental change research is that secure ac- 
cess to global resources is in the fundamental interest of the American people. A^ 
cess ensures our ability to afford a strong defense and provide international leader- 
ship in global environmental stewardship. 

The basic thinking of the Club of Rome's "Limits to Growth" in the early W(f% 
is valid today. The earth has finite limits to economic base resources. The impend- 
ing doubling of the world's population in just two generations (when my grandson 
is fifty years old) places super critical importance on the U.S. and all nations to bet- 
ter understand global energy and mineral, as well as food and fiber resources in 
order to wisely provide for and meet these basic resource needs of this bcdloomng 
world population. International competition for these global resources for this doa- 
bling population may become major issues of military dispute and national secarify 
concern. 

Clearly, man's greatest impact on global environmental change in the next two 
generations will be the physical doubling of the world population and our colledive 
need to provide basic resources for these net new 5 billion humane souls in an eco- 
nomically, environmentally, and secure manner. It should be understood l^ the 
American people that it is in their best interest for the UJS. resource indusby to 
be involvea with government in securing access to global resources for domestic coo- 
sumption and access to data for cooperative industry-government research to better 
understand and manage our environment. 

V. CONCLUDING COMMENTS 

The title of Senator Gore's recent book '^arth in the Balance" is pertinent to 
concerns on the significance of the future development of vital civil land 
sensing in the U.S. and in the world. 

We believe that it is in the national interests of the people of the United States 
that the U.S. land remote sensing pro-ams strike a balance in the needs of 

• our national intelligence communities, 

• NASA and the U.S. Global Change Research Program and society to undn<- 
stand man's impacts on natural global oiange leading to oetter industry-govemmoit 
wisdom in managing our environment, and 

• our global resource discovery and development requirements in an increasing 
conipetitive and ballooning world population. 

Mr. Chairman, on behalf of our children's and grandchildren's generations ^ 
will live with and be the most affected by our deliberations and resulting legislatioB 
today, I personally ask for the support of your Committee in the fundamental ideaii 
I have outlined above. 

On behalf of the Geosat Committee, thank you for your consideration. 

Senator Gore. Thank you very much for that excellent statement 
and parts of it were among the best I have ever heard. [Lau^t^.1 

People will not believe I did not put you up to that, but I appre- 
ciate that so much. Thank you veiy much. 

Again, I will have a few questions. I think we have heard fi?e 
excellent presentations and I want to thank all members of ttui 
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3anel. I will have a few questions and then turn it over to Senator 
Pressler. 

Dr. Blackwelder, I had to step out of the hearing room briefly 
iuring your statement, but I read your statement carefully and 
lieard a portion of it as you presented it. You said that the Nature 
Conservancy has indicated it would use 10 to 100 times as much 
Landsat imagery as at present if the data was reasonably priced. 

What type of environmental research is not now being conducted 
because of the present cost and unavailability of Landsat data? 

Dr. Blackwelder. One of our sources of information is that fre- 
luently when you want a fly over of tropical forests, the cameras 
night not even be turned on. So, it seems to us that if we are not 
•emly gathering the data that we need and in particular tropical 
leforestation is one of the most urgent global problems, what do we 
lave the satellites up there for? 

And so if you were to ask for data you might be told, sorry, the 
lameras were not on and with the Earth summit coming up in 
Brazil this is one of the questions where a nice 20-year analysis of 
lata on tropical rain forests would have been especially timely and 
lluminating for the debate and we do not have it available. 

Senator Gore. Well, that is an excellent and clear example. In- 
leed, when our subcommittee took the time in a lengthy series of 
Carth science round tables, we compiled a list of what appeared to 
fe a consensus list of the 23 most important questions which re- 
nain to be fully answered about the global ecological system. 

Several of those questions depended for their answers on a data 
)ase about what changes have occurred on the surface of the land 
nass of the Earth? In looking at what information would be avail- 
ible to answer those questions, one looks naturally and imme- 
Uatelv to Landsat. It was in that process that I personally was sur- 
[)risea to discover that in fact, as you indicate, most of*^the time, 
the cameras are turned off, because McDonalds does not want to 
put a new restaurant in the middle of the Amazon. So, there is no 
commercial demand for that image and so the cost of taking the 
picture is not incurred by the private company and so the images 
are not even created to begin with. 

They do not go to the EROS data center and the record is not 
compiled and meanwhile we busily go forward with our plans to 
put a new multibillion suite of satellites up at the end of the dec- 
ade, to start taking pictures for some reasons that exactly overlap 
with, not all, but for some reasons, it exactly overlaps with the rea- 
sons why we want the Landsat data base to be complete. 

Now in recent months EOSAT has come forth with a number of 
proposals to make this data available to environmental users at re- 
duced cost. They argue that legislation is not needed, that the prob- 
lems which now exist can be resolved by the various parties work- 
ing together. 

Have these steps helped in your view? Has it been enough to 
meet the data needs of environmental researchers and do any of 
these proposals from EOSAT hold the promise of solving this prob- 
lem without legislation? 

Dr. Blackwelder. Mr. Chairman, we are not satisfied. We think 
that there is overwhelming and abundant evidence for legislation, 
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exactly along the lines of Senator Pressler's bill with some of the 
amendments which I suggested in the letter to you. 

There is a very serious problem. The changes are only being pos- 
tured now — the ad in the Washington Post and the piiblication in 
the Federal Register of this — only because the situation has gotten 
to a critical stage. And I think it is only the Congress that can res- 
cue the situation now. 

Senator Gore. Now earlier we had a discussion about Landsat 
6. You argue that it is essential, the new data and pricing polices 
proposed in Senator Pressler's bill go into effect with the launch of 
Landsat 6 rather than waiting for the launch of Landsat 7. 

You stated that you are not convinced that the buyout of the 
EOSAT data rights would be as expensive as some have indicated. 
What makes you believe that and can you estimate what that kind 
of buyout might cost the Federal Government? 

Dr. Blackwelder. We have heard figures from EOSAT saying 
that it might be $150 to $200 million for buyout costs, but it is a 
question that we are urging this committee to explore because I 
think there are all sorts of ways in which, given the serious nature 
of what has been occurring, the dropoff in data as I indicated from 
the charts, that there are serious grounds for rethinking this whole 
thing. 

And therefore, it may be the case that for $50 million or even 
less there might be a possibility of rectifying the situation. Regard- 
less though, the overwhelming benefits which are being denied the 
American public would justify even the higher level costs in our 
judgment. 

Senator Gore. Even though that would essentially mean the tax- 
payers would end up paying three times for the Landsat 6 data: 
Once to build the spacecraft; a second time to buyout the Landsat 
data rights; and the third time to have the Federal Government op- 
erate the Landsat system. 

You are saying that even those three expenditures would still 
end up being less than the costs incurred by just turning the cam- 
eras off, not having the images, not doing the research, et cetera? 

Dr. Blackwelder. It is maybe like an analogy with a festering 
wound, you have to get rid of the problem. It may cost you a medi- 
cal bill to deal with it, but you do not want to let that situation 
persist, and you would be better off in the long run for having done 
it sooner rather than later. 

Senator Gore. Boy, that is a tough message to deliver. I mean, 
you are recommending that we essentially go to the taxpayers of 
this country and say that the country made a serious mistake. 
President Reagan and his budget director convinced the country to 
do something that Republicans and Democrats alike now agree was 
really stupid and so we have to undo it and it is going to cost a 
lot of money to undo the damage. That is basically your message. 

Dr. Blackwelder. That is right. 

Dr. Henderson. Senator Gore, may I just say that that is the 
message, if environmental problems are as important as you think 
they are, then the message must get to the taxpayer, it is 
everybody's environment. It is everybooy's environment. 

Senator Gore. I certainly agree with that. Now Mr. Thibault, 
much of the discussion has focused on this pricing policy for future 
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Landsat systems, yet the administration has seemingly asked the 
Congress to defer taking any action on legislating the specific pric- 
ing policy. 

In vour view, what are the pros and cons of a hands-off ap- 
proaen? How would the uncertainty created by a lack of legislation 
affect the industry that you represent which I might call the value- 
added industry in this sector? 

Mr. Thibault. I think the arguments made for retaining some 
flexibility within the executive branch for arriving through negotia- 
tion at a price has some attractive features, but I am much con- 
cerned about how those negotiations will take place and from the 
discussions heard this morning, it is clear to me that the research 
community will be well cared for in any negotiations. 

Dr. Fisk suggested that it was possible for NASA to negotiate 
with EOSAT tor Landsat 6 data at a reduced price for global re- 
searchers, but it was not possible for EOSAT to abandon its con- 
tractual rights to those data and negotiate a lower price for other 
users. 

In fact, those who are doing the negotiating have one interest in 
mind and that is to provide minimally priced data to their constitu- 
ents. We, industry, are not among their constituents. I think the 
simple proposal in S. 2297 is the proper answer. 

Industry must make investments and many of the value-added 
companies are small companies. I think of Pacific Meridian Re- 
sources, Kass Green from that company testified in the House and 
I think has corresponded on this subject with this committee. Her 
small company, which is 4 years old started with a little bit of 
money, 4 people, and today employs 50 people. 
That company had to make investments. They had to invest in 

capital equipment, processing equipment 

Senator Gore. When was it established? 

Mr. Thibault. Four years ago. You cannot make those invest- 
ments if the source of data and the price of data is uncertain. And 

I think that is the challenge 

Senator Gore. So, you need clarity of the kind you think legisla- 
tion can establish, where these ongoing negotiations may not. 

Mr. Thibault. We have to look at the track record of the nego- 
tiators and I think the public is in this instance well served by ex- 
plicit legislation. 

Senator Gore. What is the approximate amount of revenue gen- 
erated annually by your industry, this value-added industry? 

Mr. Thibault. I took a shot at that in my opening remarks, and 
there have been many studies which suggest that it is somewhere 
between 5 and 20 times the data cost. If we assume that the data 
costs are as reported, some $60 million for SPOT and Landsat, you 
are looking at a very substantial economic activity, we think on the 
order of $200 to $300 million and those figures support our experi- 
ence in terms of the multipliers. 

Senator Gore. All right. Dr. Jensen, you argue emphatically that 
the United States has lost its leadership in satellite land remote 
sensing technology and that it was this 1984 act which led to it, 
that we were the leaders up until that point and then we began 
to lose the lead. 
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Was it because EOSAT, as the Landsat contractor did not listen 
to the needs of the user community? Is that what you are saying, 
because most times we hear that the exact opposite is to be ex- 
pected: If you privatize something, you are going to get more re- 
sponsiveness to the private sector and to the people than you would 
get from Government. 

But you are saying that that is in fact what happened in this 
case? 

Dr. Jensen. Basically, through the 1970's, we had a tremendous 
groundswell of development of the remote sensing technology. And 
NASA was heavily involved with regional application centers. 
Every State in the union became online and developed centers of 
excellence in remote sensing. 

With the commercialization that took place, basically NASA 
washed their hands and turned it over to EOSAT. NASA has done 
a very good job concentrating on the EOS program. They have ex- 
cellent sensors, excellent science and the Landsat program needs to 
dovetail into it. 

In the early years, EOSAT had some really unusual policies. For 
instance, even in the testimony to be ^ven later today. Silvestrini 
says, they had an $800 data acquisition charge in addition to a 
$3,300 data cost. I mean, there were things there that you just 
would not believe when you saw them. 

in the beginning, EOSAT dropped the cost a little bit, but it has 
escalated up now to $4,400. So, the price keeps going up. 

My heart goes out to the EOSAT sales representatives. When I 
talk with these people, I find they are excellent scientists. It is like 
working for General Motors and creating a car in 1982 and then 
not improving it until it is going to be 1993 and I am selling that 
same car. 

Now, in 1993, we get a new tire on the car, a new panchromatic 
band. And that has got to service us until 1998. My heart goes out 
to the marketing staff of the company because they have been able 
to do as well as they have done with the resources that they have 
had. 

My own feeling is that in the last year, I have seen more move- 
ment toward making interactions with State agencies. For in- 
stance, I think later today you will hear testimony that they now 
have a statewide data program for State agencies. We are consider- 
ing it in South Carolina. I know Florida is. There are a certain 
number that have already signed on. You could not talk to them 
about this at all in the first years of development. 

Now we are going to hear today that EOSAT is willing to propose 
that they hold aside a certain amount of their revenues for actual 
grant research, for people to do research usine^ their data. This was 
absolutely unheard of in the early days and might have been of 
great value. 

The worst and most devastating problem is the fact that our 
technology has just stayed stagnant. So, it is a combination of fac- 
tors here and I think some of them maybe they did not have con- 
trol of. All I know is in 1993, when I weigh the alternatives for a 
watershed analysis or an urban analysis, I am going to have to buy 
SPOT data. It will fulfill the need of the applications that I have 
at the local, regional and State level. Separate and distinct from 
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EOS sensors, we just do not have land remote sensing systems that 
will satisfy most of these needs. We could have had them by now 
and we do not. 

Senator Gore. Now there is a certain value, is there not. to the 
continuity of the Landsat imagery that cannot be replaced by hav- 
ing a data series that begins with an early Landsat series and then 
picks up with SPOT or with some other imaging system? 

Dr. Jensen. Well, I find that everybody talks about data continu- 
ity as if we can never change the sensor systems. That is a tremen- 
dous fallacy. If Landsat were to not function anymore, we still have 
the SPOT data stream. That is very valuable. We can register that 
with previous images and do change detection. 

We have digital image processing techniques that will allow us 
to compare 20-by-20 meter data with 30-by-30 meter data. This is 
not something that is impossible. 

So, for us to change to a new sensor system at some point does 
not preclude continuity at all. In fact, we have got to do it. We 
moved from 80 meters in MSS to 30 meters in TM. No one com- 
plained. 
Senator Gore. There have already been changes. 
Dr. Jensen. Yes, we have already seen change. We are now 
going to go from 30 meter multispectral to 15 meters for pan- 
chromatic—change in sensor system design is part of the process 
and that does not preclude continuity at all 

Sometimes I hear this argument, 'We need the continuity, do not 
change the sensor system. To my way of thinking, that is ridicu- 
lous. 

Senator Gore. I have some other questions, but I am going to 
hold them until a brief second round. I want to recognize Senator 
Pressler now. 

Senator Pressler. Thank you, Mr. Chairman. Following up on 
what Mr. Blackwelder said about the support, I have here letters 
from the Governor of Vermont, a letter signed by the National Gov- 
ernors Association, signed by John Ashcroft, Governor of Missouri 
and Roy Romer, Governor of Colorado, and several other letters of 
support. 
I do not know about the cost of printing these, but I think it 

could be made available to whatever the general 

Senator Gore. I think that we ought to make those a part of the 
record, if j^ou wish. Without objection, we will receive them for that 
consideration. 
[The information referred to follows:] 

Letter From Gov. George A. Sinner, Chairman, and Gov. Norman H. 
Bangerter, Vice Chairman, Committee on Energy and Environment, Na- 
tional Governors Association 

April 23, 1992. 
The Honorable Larry Pressler, 
U.S, Senate, 
Washington, DC 20510-4102 

Dear Senator Pressler: The Governors strongly support provisions of S. 2297 
that make Landsat imagery available to the public sector, including state and local 
goveniments, at the marginal cost of reproduction. For the past decade, hi^ com- 
mercial prices, about $4500 per image, strictly limited the use of Landsat data in 
the public sector. Marginal cost pricing would reduce the cost of data to $50O-$600 
per image, vastly increasing the potential for its use by state and local governments. 
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The Governors support marginal cost pricing for two important reasons. First, 
Landsat imagery enhances the ability of state and local governments to mana^ nat- 
ural resources and deliver quality public services. Landsat data has applications to 
a multitude of state and local government functions, for example, watershed and air 
quality monitoring, flood and fire hazard evaluation, timber and wildlife manage- 
ment, geological mapping, and waste incinerator siting. States were enthusiastic 
Landsat users in the 1970s, when data was available at a relatively low cost. 

Second, since the development of Landsat — including R&D, and satellite construc- 
tion, launch and operation — is funded largely by federal taxpayers, sale of the data 
to the public sector at commercial rates amounts to an additional tariff that state 
and local governments can ill afford to pay. We understand that federal taxpayers 
have invested a total of over $2.0 billion dollars in Landsat, not including funds 
spent on the purchase of data. The application of market principles can be as valid 
in the public sector as in the private sector. However, we believe that differential 
treatment of government entities is justified in the case of Landsat, because the 
public has in effect already paid to develop this data source. 

Thank you for your attention to this issue. Please feel free to contact us if we can 
be of any assistance. 
Sincerely, 

Gov. George A. Sinner, 
Chairman, Committee on Energy and 
Environment. 
Gov. Norman H. Bangerter, 
Vice Chairman, Committee on En- 
ergy and Environment. 



Letter From Gov. Howard Dean, State of Vermont 

May 4, 1992. 
The Honorable Larry Pressler, 
U.S. Senate, 
Washington, DC 20510-4101 

Dear Senator Pressler: I am writing to express my enthusiastic support for S. 
2297, the ''Landsat Remote Sensing Policy Act of 1992," which I understand would 
provide Landsat data to any interested party, including state and local govern- 
ments, at the mai*ginal cost of reproduction. 

Since Landsat imagery became marketed and sold by the private sector in the mid 
1980's, this important data has been available onlv at high commercial prices (about 
$5,000 per image). It is my understanding that S. 2297 would bring down the cost 
of this imagery to levels affordable to state and local governments whose constituent 
taxpayers have consistently funded this technology. 

As you know, the changeover to privatization has kept this information from 
being used where it belongs — in the public domain. 

The need for this data in Vermont, one of the nation's richest states in terms of 
natural resources, is varied and widespread. Landsat has applications in our state 
in the areas of forest management, geologic mapping, groundwater analysis, acid 
rain monitoring, analysis of critical wildlife habitat, wetlands mapping, and land 
use nlanning, to name only a few. The data has been used in Vermont and throu^- 
out New England to inventorv forest degradation. The Environmental Protection 
Agencv (EPA) has also used the Landsat technology to map wetlands in Vermont 
and Cfanada. Once affordable, Landsat data coula be converted for use with the 
state's Greographic Information System. 

The release of unenhanced Landsat data to the public that would promote com- 
mercialization in the area of software and computer hardware is a sound idea. De- 
mand for interpretation of this data throu^ new and innovative computer programs 
will likely become a burgeoning industry, thus helping to legitimize the conuner- 
cialization of space-generated technology. 

I am confldent that the passage of legislation that returns this technology to the 
public sector will result in improved environmental management practices in each 
state as well as in the entire country. 
Sincerely, 

Howard Dean, M.D., 

Governor. 

Senator Pressler. And there are things from the University of 
Nebraska, Land Resources Conservation Commission; State of 



Digitized by 



Google 



85 

South Carolina has a letter of endorsement. So, in other words, 
there is a |prowin^ number of people endorsing this legislation. 

Let me just ask a very general question to Charlotte Black Elk, 
first of all. And I thank her very much, because her statement sort 
of put it into practical effect. You, as an Indian tribe member, 
asked about some information and you were told it cost $200,000 
or $300,000 and you did not really know what you would be getting 
or what you would be doing with it. And you made the very wise 
suggestion that somehow or other there may be centers or some- 
thing, there could be a whole resource of things in these pictures 
for diflferent — whether it be studying the environment or doing dif- 
ferent things, we really do not know the full potential of these pic- 
tures. 

We now have, in South Dakota, at the EROS Data Center, we 
have a NASA flag flying and we have a U.N. flag flying. I am 
proud to say that the director for the environment for the U.N. was 
in Sioux Falls recently. 

But I have a dream, so to speak, of a supercomputer there, which 
is a very realistic thing, hooked up nationwide, thanks to Senator 
Gore's legislation on that, but which people could access through 
fiber optics cable. Not only the pictures, but some index, some 
guide as to how to use them. 

But all of that being said, aside from lowering the price, if 
Landsat data were less expensive today, how would you envisage 
tribes utilizing that data? 

Ms. Black Elk. Well, let me give you an example that we are 
dealing with. We have the bombing area with all oi the aerial gun- 
nerv range in the Badlands. We are having sinkholes out there. 
Unless we go and hire a small airplane or a helicopter and fly over 
it, we cannot go see one sinkhole because we cannot identify all of 
the spent munitions. It is dangerous for me to send my rangers out 
there in a vehicle. They might blow up. We have had our mountain 
sheep that we paid a tremendous amount of money to capture and 
restock blow up when they stepped on these bombs. 

If we were able to sit down and look at that area, I also envi- 
sioned — I am, I guess, a frustrated educator — seeing elementary 
schoolchildren. In South Dakota this year we had a linkup using 
television cameras with the State legislature linking up the ele- 
mentary school at Hill City, the thira grade classroom. And third 
graders sitting there, in their classroom, taking part in the legisla- 
ture. I see that kind of activity with remote sensing, being able to 
happen where our universities can tie into elementary schools. 

I do not think that is unrealistic. We have the technology. We do 
not have the policy right now. We seem to not have the will to do 
that. I see there where we can look at instream water flows. We 
are looking at a whole array of environmental protection. 

We manage three very large buffalo herds. And we are attempt- 
ing to market the only wild herd which is raised with no additives, 
no chemicals. And we think that this is a market that we can es- 
tablish. We have to go out and phvsically walk our buffalo pastures 
or go out there on horseback and then that diminishes this being 
a wild herd. 

And so there is a whole array of areas. Where is the water? 
Where do we build our next houses? We have the same concerns 
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that counties have and like many counties, particularly in rural 
States, we do not have the money to pay thousands and thousands 
of dollars to get data that we cannot understand. We need to be 
able to have training. 

I guess if I go and get training on how to use a calculator, I am 
not putting any private business out of commission. It enhances 
that private business that I have skills to use technology. And so 
I really see it as an area that can be beneficial to everybody, to the 
schoolchildren, to the planners, to private industry and to the Fed- 
eral Government. If you have an informed public, I think they can 
help in that agenda of cleaning the environment. 

Senator Pressler. Thank you. You have eloquently stated some 
of the practical uses. I know the National Association of Counties 
has told me that they have some of the same objectives. But I think 
your eloquence here today is very, in terms of what the practical 
applications could be, just the beginning of them, is very useful to 
us. 

For Mr. Thibault, I have some questions. I know that you have 
worked for EOSAT. I know you run, it has already been pointed 
out, you run a value-added company, which purchases Landsat 
data. 

Just tell us, what kind of customers do you service? 

Mr. Thibault. It is interesting. Our business has changed over 
the last 20 years. Initially, we were principally a Government re- 
search contractor. But by the mid-1970's, our success in exploiting 
ERTS 1, Landsat 1, Landsat 2 data, identified some commercial 
areas and our business began to grow into the areas of mineral and 
petroleum exploration, agricultural forecasting and generally, land 
management which involves environmental concerns, both of indus- 
try and in Government. 

Much of our work has been abroad in areas of the world that are 
not well known. And where this technology for inventorying and 
understanding resources is an excellent ana cost effective one. 

By 1990, our business was 92 percent non-Federal, our clients 
largely in the resource business and foreigri organizations. 

We see the future as one of more effective public use of the data 
if the policy of making these data available to the organizations 
represented in the legislation comes to pass. 

Senator Pressler. Now, what is the relative size of the value- 
added remote sensing industry in the United States in comparison 
to the annual sales volume at EOSAT? How many people are em- 
ployed by each industry? 

Mr. Thibault. I would guess that we are talking somewhere on 
the order of 10 to 15 times as many people actually being employed 
in the exploitation of the Landsat data. 

Senator Pressler. Now, the bill S. 2297 envisages a situation 
where the system operator, either Government or commercial, 
would produce a raw data product and make it available to anyone 
at relatively low cost. The value-added industry could then produce 
user products and market them competitively. 

Now, what are the advantages and disadvantages of this ap- 
proach, first of all? And second of all, do you feel granting a con- 
tractor exclusive marketing rights to Landsat data hurts competi- 
tion among value-added firms? 
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Mr. Thibault. Let me answer the second question first. I think 
that the provision of S. 2297 which assures nonexclusive marketing 
rights is an appropriate one. And I think we simply have to look 
at the precedent of the census data and weather data. 

What we have seen is that the commercial sector, having unre- 
stricted access to these data, have produced many enhanced and 
added value products and services and have grown in industry, not 
depending on the Government for support. 

With respect to the former question, I think that the concerns 
that I raised earlier about investment and commitments are appro- 
priate. For this commercial enterprise to grow, there must 1:^ a 
higher level of confidence than exists. 

I would like to say one thing and I would like to at least be one 
to defend EOSAT. I think that there has been much criticism of 
their stewardship of the Landsat program since 1985. I think some 
of that is misplaced, perhaps most of it is. The law, which they 
were forced to operate under, was our law. It mandated commer- 
cialization. That was our mistake. It was not EOSAT*s. The policies 
that they promulgated were those which they believed, and I think 
even on Monday morning looked appropriate to making a commer- 
cial success of that enterprise ana to funding Landsat 7 and be- 
yond. The simple truth is that our assumptions were incorrect and 
that is not EOSATs fault. 

Senator Pressler. Your point is they are operating under the 
policies that were set up by the Government and they took advan- 
tage of the opportunity to ao so. 

Now, the National Space Policy Directive 5 states the U.S. Gov- 
ernment will promote and not preclude private sector commercial 
opportunities in Landsat- type remote sensing. We have seen over 
the past several years at commercial Landsat operations a situa- 
tion where research had been denied access to essential data be- 
cause of the high cost of those data. 

Do you feel the greater competition resulting from our proposed 
policy of not granting exclusive marketing rights to a single con- 
tractor meets the space policy goal of commercial involvement? 

Mr. Thibault. Yes. I think that what we have seen is in those 
areas where access has been opened up in other data sets that 
there is great genius abroad in the land. And access to technology 
and to data produces results that we do not even dream of. And 
the economy and the society benefit from that access. 

Senator Pressler. I think that was the point Ms. Black Elk also 
made: is that we do not even know what the uses of this might be. 

Would you agree that nondiscriminatory pricing will encourage 
more commercial use of Landsat data? 

Mr. Thibault. Yes. And let me say that I think that, inadvert- 
ently, the 1984 bill has a discriminatory pricing aspect and we 
have been hearing about it all morning. One discriminates against 
people who cannot afford to buy data and that is a problem with 
which a large community of users has had to deal. I think that the 
commercial activity will grow dramatically if the data become more 
reasonably priced. There will be more entrants into the value- 
added market and we will benefit from that. 

Senator Pressler. Now, we have heard earlier that the adminis- 
tration is asking that we stay silent on discriminatory pricing and 
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data access. What would be the practical effects of not rigorously 
defining data policy? 

Mr. THIBAULT. Well, I think that I would rather put this matter 
in the hands of the Congress, which is, I believe, more likely to re- 
spond to the needs of a broad sector of the country. I am much con- 
cerned that left to negotiation, that the administrators of the pro- 
gram and the Landsat contractor will arrive at an agreement 
which is not in the interests of all parties. 

Senator Pressler. Now, my bill mandates that Landsat data be 
available at marginal cost. Others, I believe, the House maybe, sug- 

fest a multitiered approach, where we would required Landsat 
ata to be made available to the Government and global change re- 
searchers at the cost of fulfilling user requests. I believe this would 
allow lawyers to successfully argue that this definition covers all 
costs, including satellite operation costs, maybe not just lawyers, 
but other people who would be doing this. 

What would be the impact of this definition on data price for the 
Government? And in your testimony, you say multitiered pricing 
fails on economic and operational grounds. Could you explain this? 

Mr. Thibault. Well, I think the operational grounds are clear. 
One has to put in place some organization to police the non- 
commercial data. And as a discriminated against consumer, we 
would use every legal means to assure that data are properly used. 
I earlier raised the question of the international distribution of 
data. 

If data are distributed to the Japanese Government under the 
EOS program, you can be assured that those data will be available 
to the Japanese national oil company and in fact, you will see com- 
petition with U.S. companies who have paid a higher price for 
Landsat data. 

I think that there simply is no means of enforcement and H.R 
3614 provides advantages to foreign competition. We disadvantage 
American corporations who have, with the American taxpayers, 
paid the cost of these systems. 

Senator Pressler. S. 2297 provides for Government ownership of 
all enhanced data acquired by the Landsat system and no exclusive 
marketing rights are extended to any contractor. If this section 
were made law, how would this affect NASA's negotiations with 
EOSAT? 

Mr. Thibault. Well, we heard a lot of discussion about the 
Landsat 6 contract and this clearly is a matter perhaps best ad- 
dressed by lawyers, but it seems to me, as Dr. Fisk testified, that 
if he can negotiate with EOSAT for a price for his constituency that 
he can negotiate with EOSAT for a single price for all constitu- 
encies, and that means clearly that some settlement has to be 
reached with EOSAT on its contract. 

I would say, however, that it is entirely inappropriate for a Gov- 
ernment buyout of the EOSAT contract to be fimded by high-pric^ 
data to a small number of users who account for less than 10 per- 
cent of total data use. 

Senator Pressler. Now, in your testimony, and following alons 
on that statement you just made, you state the pending House bill 
encourages the establishment of a Government-sanctioned, vertical 
monopoly which will hurt consumers, the value-added industry, 
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and the Government. How would that vertical monopoly come 
about? 

Mr. Thibault. Well, as you will note, H.R. 3614 suggests that 
one of the ways that EOS AT can be compensated for the bankrupt 
policy which H.R. 3614 promulgates is to allow them to go into the 
value-added business. In fact, tne existing bill allows that as well, 
and it provides protections as does the proposed legislation, but we 
think those protections are inadequate. EOSAT has extraordinary 
access to information on the consumers of the data. They have a 
marketing staff in place which far outsizes any of their competi- 
tors. They have control of when and which data will be acquired, 
so what we are saying is that the organization that acquires the 
data, that distributes the data, may also be a primary user of the 
data for value-added services. That is lousy policy. 

Senator Pressler. I notice in your testimony the effect of 
multitiered pricing would result in the United States providing 
commercial intelligence to our international competitors at one- 
tenth the price the American companies would pay. Could you ex- 
plain that statement? 

Mr. Thibault. I am making an assumption that the marginal 
cost or the negotiated cost with NASA and the EOS users is some- 
where around one-tenth of the current Landsat price. 

The reason that the data which have commercial intelligence 
^alue will be provided to organizations competing with U.S. compa- 
nies is because only in the United States and perhaps in the U.K. 
is there a distinction between what is Government information and 
what is private information, and in fact those Landsat data will 
flow — with no reproduction restrictions on the data. 

The Chinese Government will make those data available to the 
Chinese National Oil Co., you can be sure, and that represents un- 
fair competition, well-funded by the United States Government. 

Senator Pressler. I am going to ask the rest of my questions to 
you for the record. In the interests of time I just have one question 
for Dr. Jensen. I notice in your testimony you charted the results 
of a questionnaire. Dr. Jensen, you have mentioned that. What is 
the bottom line of the results of that? 

Dr. Jensen. Well, there are a number of questions within the 
questionnaire. I only extracted three, and I put those in the docu- 
ment as figures 1, 2, and 3. They are from a study by Dr. John 
Estes and D. Jones at the University of California, Santa Barbara 
that was recently completed. They presented the results in Switzer- 
land and it has been published. 

Dr. Estes is one of the premier remote sensing people in the 
United States. He is one of the codirectors of the NSF-funded Na- 
tional Center for Geographic Information and Analysis. They get 
about $1 million a year to do this type of coordination worldwiae. 
He instructed this questionnaire to be sent out — 299 geography de- 
partments received it, 167 geography departments responded to it 
with the person in charge at each place being the remote sensing 
person. 

As I said before, 77 percent felt commercialization had impacted 
negatively or very negatively the remote sensing research nation- 
wide; 74 percent that it had negatively or very negatively impacted 
remote sensing education in tne United States; and 86 percent. 
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what I consider to be an overwhelming amount, when asked how 
strongly you would support the Federal Government taking over 
the operation of Landsat system, 86 percent registered either sup- 
port or very strong support. Only 4 percent said that they were op- 
posed. So, as I said before, there is a tremendous groundswell, as 
recorded by this instrument. 

Now, Dr. Estes is in the process of inventorying foresters and 
other disciplines to try to get a broader cross-section of America. 
But, this is still very important information. There is a real feeling 
of not having the adequate technology out there to do the job that 
we as academics do. 

We interact with our State agencies. In fact, in my State the peo- 
ple running the State agencies, the land resources, the water re- 
sources, the coastal council, those are our students, after 5 or 6 
years, that are in charge of those agencies, and we train them, and 
then when it comes time to doing the job, we do not have the re- 
sources, the satellite resources to do the job, and so it does not sur- 
prise me that we find this type of, kind of pent-up frustration 
echoed in this questionnaire. 

I have the complete Estes and Jones paper. I could submit that 
as part of the record, if you like. I only abstracted three figures 
fi-om it. 

Senator Pressler. Yes, if you would submit that, and I have two 
final technical questions for Dr. Blackwelder there and then the 
rest of my questions will go into the record. 

Dr. Blackwelder, other than EOSAT, can you think of any other 
group in America that opposes our nondiscriminatory access and 
marginal cost provisions? 

Dr. Blackwelder. I know of none. 

Senator Pressler. The 0MB Circular A-130, you are obviouslv 
familiar with that. The proposed regulations on how to deal with 
the federally procured data now, what will be the impact of delet- 
ing the section within S. 2297 in my bill which specifies that the 
cost of the Landsat data not exceed the marginal cost of filling a 
specific user request and allowing NASA to negotiate with EOSAT 
a policy that conforms with 0MB Circular A-130? 

Dr. Blackwelder. I think it is too risky a bet. You have got a 
long period of public comments. You have no assurance what final 
form those regulations will take. We fully support your taking deci- 
sive action and putting this policy in law, and let it go from there. 

Senator Pressler. Thank you very much. 

Mr. Chairman, I do have some additional questions for the 
record. 

Senator Gore. Let me just ask one other question. Dr. Hender- 
son, you know that the NASA/DOD management plan suggests 
that Landsat 7 will largely be a copy of Landsat 6 with a small 
number of sensor technology enhancements possible. Briefly, how 
will this meet the needs of your member companies, and are there 
specific technology enhancements that you feel are needed by your 
member companies to make Landsat 7 competitive with the inter- 
national remote sensing systems? 

Dr. Henderson. First let me say. Senator, that I think it is im- 
portant to keep in mind from our point of view we use all the sys- 
tems because they are our original requirements, which we all per- 
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haps would have liked to have all seen built in the United States, 
but were not for a variety of reasons. 

We want to see access to a good radar coverage of the world. 

The Japanese have built one, but they have made no statement 
about disseminating that commercial. We have asked EOSAT if 
they could negotiate with the Japanese to provide that radar. That 
happens to give the Japanese a lot of advantage in the Southeast 
Asian area for cloud-covered areas, so radar is an important 
thing — ^global radar coverage. 

We would have liked to have seen, of course, SEASTAR built 
that is important to offshore operations. We would like to see some- 
thing like the HIRIS system that was proposed for EOS and some 
of the other EOS sensors, also, but HIRIS and aerospectral band 
data is extremely important to spectral geology and spectral agri- 
culture and spectral everything, and those systems ought to be en- 
couraged. Right now, the only one that is building that is going to 
be a Japanese system to fly on an EOS system if they share the 
data. 

Senator Gore. Now, you have expressed confidence that Landsat 
will ultimately serve the needs of Government researchers at DOD 
and NASA, but that you remain unconvinced that the needs of 
commercial users will be met. Have you been reassured on that 
point by what you heard NASA say today? 

Dr. HENDERSON. No. 

Senator Gore. I am going to have other questions for the record 
also, for all of our witnesses. 

I would like to thank all of you for taking the time to help us 
find our way through this maze of issues. These are excellent state- 
ments, and thank you all very much. 

Excuse me, Dr. Henderson. 

Dr. Henderson. Could I just finish one thing to amplify a ques- 
tion you had of Dr. Jensen? In terms of losing the competitive edge, 
one of the reasons is that all of the requirements of the various sec- 
tors of the country were not in the design planning:. 

As I stated before, the Japanese geology satellite was designed 
by consensus across the various groups within Japan, and it was 
decided that was in their national interest to have that and include 
it in the resource base as important. 

The second major thing that again is not necessarily EOSATs 
fault, and I emphasize I agree with David Thibault in that context, 
the legislation caused NASA to no longer want to deal with our in- 
dustry. It is easier for us to have a cooperative agreement with 
Japan or ESA to do applications demonstrations technology pro- 
grams important to the education of what this can do. 

The third thing is neither system right now is incorporating or 
supporting education. We need more Geosat demonstrations to bet- 
ter understand how to use this technology. 

Senator Gore. That, too, is a good point, and I, too, wanted to 
identify with the earlier comments of Mr. Thibault on where the 
blame lies. That game is often played here in Washington. 

The blame lies with the legislation and with the recommenda- 
tions of the President and the actions of the Congress in adopting 
those recommendations. The assumptions were simply wrong. We 
now see that, and it is of little point to blame those who operated 
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within the set of incentives that were estabHshed by those ground 
rules, and in that legislation. 

Anyway, thank you all very much. We appreciate it. 

Our final witness is Mr. Arturo Silvestrini, the President and 
Chief Executive Officer of the Earth Observation Satellite Co., 
based in Lanham, MD. We are glad to have you here, Mr. 
Silvestrini. Thank you so much for sitting through a long series of 
statements not all of which can have been to your liking. But we 
are happy to hear, as Paul Harvey says, the rest of the story, so 
please proceed with your perspective on these issues. 

STATEMENT OF DR. ARTURO SILVESTRINI, PRESIDENT AND 
CHIEF EXECUTIVE OFFICER, EARTH OBSERVATION SAT- 
ELLITE CO. 

Dr. Silvestrini. You are going to hear the rest of the story, you 
are right. Thank you, Mr. Chairman and Senator. I actually thank 
you not like everybody else, but I thank you a lot, because you gave 
me the opportunity to clarify a few points either today or in writing 
later on, and that I think you need to know. 

I would first like to introduce myself, as I have been with 
EOSAT in this position only since November last year. However, I 
have been associated with the program for over 20 years in my pre- 
vious professional life. My people were processing ERTS 1 data, 
and actually we were the first commercial contractor to operate the 
first Landsat 4 and 5 satellites, so I know a few things about this. 

All of the things I heard today, or most of them, negative about 
EOSAT were the ones that I had last year when I heard the first 
phone call asking me to join EOSAT after my retirement. Those 
were the reasons I declined to join EOSAT, but also they were so 
bad that they were the ones who forced me to analyze the facts bet- 
ter. 

My conclusion in November was to join EOSAT for two reasons: 
one, to help the Government to do this program; two, to see if 
EOSAT could be put back in shape to do what it was supposed to 
do originally. Please check my relations with my previous work 
with the Government. My relation is to work with the Government 
and the Congress like a partner and not as a contractor. I want to 
do the same thing now. That is what I am doing. 

Most of the statements that I heard today, believe it or not, I 
share. Personally, I agree that we should have better technology in 
the future, but do not forget, Landsat 6 was cast in concrete sSout 
6 years ago, too late to change. Continuity, I envision continuity in 
a diflFerent way. Wherever there is a researcher on the ground you 
need continuity from one satellite to another, and each one of them 
should add something new so the next one will be a continuity of 
the new instead of the old. This is what we should attempt to do. 

Now we are too late again. If we do not have something that tibe 
people on the ground can use the way that they used to, Landsat 
continuity is going to be lost. The gap will occur for the research- 
ers. It is what they have that counts, and not what is up there, 
really, in my opinion, and I was a scientist in my early days, 35 
years ago. 

There are a few things that I do not aCTee with today — ^the pre- 
cipitous decline of the sales of the data Based upon the numbers. 
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Please remember one thing, that in the early days we were selling 
pictures, one scene or digital data is more than 200-and-some pic- 
tures. Nobody buys pictures any more, so the decline in numbers 
that you see is probably due to an improvement in technology and 
not to a lack of interest. 

We have not reacted to the legislation. I wish I had seen yours 
before. My first talk to NASA was before I joined EOSAT. It Fisk 
had been here now — I think I saw Shelby Tilford there. I went 
there to counsel with them to see what they thought was nec- 
essary, to see if they would help me in turning around EOSAT and 
make it more useful for the research and the scientists. This is 
when we started talking. There was no law around that I knew of. 

The movement that EOSAT is doing is sincere. Where does it 
come from? Of course, we did not go your way. Either way, we will 
do something different. I agree with everybody that the legislation 
was not appropriate, and it is true that EOSAT has been operating 
under a tremendous pressure from that legislation, no question 
about that. 

I agree with the fact that the scientists were paying too much, 
but that we had to cover. In effect, EOSAT cut the prices. There 
were some scientists that were getting data for much less than ev- 
erybody else, but that was because NASA was paying NOAA in 
terms of the TDRS time, so it was subsidized. Our effort that we 
are doing now, which will start even before we sign any agreement, 
by the way, is yes, to provide data at less price. It does not look 
like a jp^ood deal, but you have not heard the rest of the story. The 
rest of the story is that that 50 percent we get we reinvest in 
grants. Why do we do that? 

Senator Gore. Excuse me, you reinvest in grants? 

Dr. SiLVESTRlNl. Yes, to researchers. 

Senator Gore. Are you making grants now? 

Dr. SiLVESTRiNi. No, we are negotiating that. My proposal was 
on the floor with Congressman Brown in November. We are still 
negotiating, but we will. We are progressing. 

The fact is this: We are now ready to operate two satellites plus 
Landsat 6 at no cost to the taxpayer. We are now negotiating with 
NASA things that we proposed a long time ago. Why we did not 
do it before, I do not know and I do not care. Actually, I really do 
not care. My intention is to make it work nov/. It will, with your 
help. 

My recommendation at this point — and I want to just respond to 
your questions after that because you have got my testimony any- 
way. The summary of my testimony is, No. 1, we do need a new 
satellite. Please do whatever is necessary with this legislation or 
the other to make the changes necessary from Commerce to NASA 
and DOD so that they can go ahead and build the satellite or we 
are going to be late again. That is the first recommendation. 

The second recommendation is — and by the way, we are not 
building that satellite as EOSAT, OK. Whoever does it, we need to 
do it fast. The second recommendation is, please, Senator Pressler, 
let NASA negotiate with us. They are going to get a good deal. 
They are getting a good deal for the researchers. This will open the 
door for us to continue to pay for the operation of 4, 5, and 6 and 
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for whatever is necessary while they are alive at no cost to the tax- 
payer whatsoever. This is a good deal, too. 

The third recommendation is the reason why instead of zero cost 
to the researchers, we said 50 percent: we are investing grants for 
researcl'i because the major problem that the research had in the 
seventies and eighties was not the price of the satellite data, it was 
the lack of application mrants from the Government which termi- 
nated completely and killed every research. 

If we put money in the research after we get it from the Govern- 
ment or whoever, that is the only way to stimulate that research, 
and so if there is any money in the budget any place, make it in 
such a way that it goes back into grants for research and new tech- 
nology for advancement. This is the recommendation of Arturo 
Silvestrini, which by definition is the recommendation of EOSAT. 

Thank you. 

[The prepared statement of Dr. Silvestrini follows:] 

Prepared Statement of Dr. Arturo Silvestrini 

I would like to begin by expressing my thanks for the subcommittee's interest in 
the Landsat program ana commercialization. The last Senate oversi^t hearing on 
the Landsat program was at the time of the original passage of the Landsat Com- 
mercialization Act of 1984. Since then increasing concerns nave been raised about 
our collective failure to fully utilize remote sensing data to study changes in the 
global environment and to guide policies that would halt or reverse dangerous 
trends resulting from human activities. Combined with problems and delays in the 
conmiercialization process itself, these concerns have caused some to question the 
viability and value of commercialization. EOSAT appreciates the opportunity to ap- 
pear before you to address these concerns in light of the current status of the cotOr 
merciaiization efTort, and to make suggestions for revisions in the legal charter for 
commercial land remote sensing. 

I would like to stress that EOSAT is here today as the government's partner in 
the Landsat program, a status we have enjoyed since 1985 when we were chosen 
to work with the government to build a dynamic land remote sensing industiy in 
the United States. Like commercialization itself, this relationship has not always 
been easy. Commitments were not always honored by the U.S. Government, and 
EOSAT at times fell back on a aggressive defense of its prerogatives under the 1984 
Landsat Commercialization Act. The spirit of partnership necessary for Landsat 
commercialization to be a success was eroded Vet these problems and delays by 
themselves do not justify abandoning the public/private partnership. Rather they 
hi^^light the need for regular dialog among all parties to dispel mutual 
nusperoeptions and establish a common understanding of what has actually tran- 
spired since commercialization began, how that relates to trends that were estab- 
lished much earlier in the Landsat program, and how Landsat can contribute to ef- 
forts to preserve the global environment. Dialog is the only way to ensure that pro- 
posed changes in the program actually address the real causes of the problems we 
are seeking to solve. 

EOSAT believes that, with some fine-tuning, the 1984 Landsat Commercialization 
Act, as amended in 1987, provides us with the flexibility that is needed to carry out 
this dialog and implement needed changes. We hope that the ongoing EOSAT/NASA 
dialog, which is producing positive results for the collection and oissemination of 
global change data and the funding of research, will serve as a model for wider dis- 
cussions to address other problem areas. For this reason, we would like to edio the 
words of the 1987 amendment to the commercialization act in which Congress stat- 
ed that ''it is in the national interest of the United States that the involved Federal 
agencies and the private sector remain flexible in carrying out their respective re- 
sponsibilities under that Act." Although EOSAT sees the necessity for legislation to 
authorize and fund Landsat 7 construction and to transfer oversi^t to agencies 
more directly involved in utilizing Landsat data, as well as to maintain a flexible 
data policv and fund research activities, other maior changes in the Landsat pro- 
gram would be misguided at this point With Lanosat 6 we are about to begin the 
central phase of the commercialization process established by the 1984 landsat 
Commercialization Act. Major changes in commercialization policy now would cost 
taxpayers millions of dollars— just as they are about to reap the beneflt of the in- 
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vestments made b^ both the public and private sectors during the preliminaiy 
phases of commercialization. In addition, such changes would deprive the nation of 
its opportunity to assess the viability of conunercial land remote sensing. 

STATUS REPORT ON THE LANDSAT PROGRAM 

The conmiercialization experiment has encountered problems, but significant 
progress has been made in commercializing remote sensing technology, even thoudi 
we are only just now reaching its central phase — ^the operation of a commercially 
oriented satellite, Landsat 6. Unfortunately* our progress has often been over- 
shadowed by the unnecessary and damaging debate in recent years that was pushed 
by erroneous conclusions based on superficial and incomplete analysis of what has 
transpired since commercialization be^an. The resulting polarization of positions 
has not fostered the good working relationship between the public and private sector 
necessary if the United States is to remain the leader in remote sensing. Fortu- 
nately, EOSAT is finding that the climate is changing. This week, for example, re- 
ports that a new study commissioned by two NASA Centers for Commercial Devel- 
opment of Space foresees a booming commercial market for the remote sensing in- 
dustry, and calls into serious Question the pessimistic view of earlier studies that 
are tne foundation of much of tne criticism of Landsat commercialization. Althou^ 
I have yet to see the new study, I am aware of what EOSAT has achieved and 
where it stands today. I would like to describe these achievements to you. 

The end of the federal operating subsidy on 30 September 1992. By expanding the 
maiket base, increasing sales, and reducing operating costs, EOSAT has closed the 
gap between sales revenues and operating costs. As a government program. Landsat 
never came close to meeting this oojective, whidi has been a central goal of commer- 
cialization. Under the commercialization timetable, this ffoal was to be achieved by 
the time that Landsat 6 was in operation. We will reacn the goal early. The final 
months of Landsat 4 and 5 operations and the operation of Landsat 6 will cost the 
taxpayer nothing, compared to the nearly $20 million a year that the ^vemment 
has l>een paying for the operation of Landsats 4 and 5 and the even higher sums 
8UfM(ested in some of the latest plans under consideration for Landsat 7. 

Private investments in ground and space segments of Landsat system. EOSAT has 
invested more than $12 million in order to develop a robust ground segment for the 
Landsat system. As part of these investments, we nave built a new ground receiving 
station in Norman, Oklahoma, and have develop and installed new processing 
equipment The processing equipment is already on line, and the new ground station 
begins operation this month. In addition, EOSAT contributed $10.8 million towards 
the construction of Landsat 6. These private sector contributions have directly re- 
duced federal expenditures for Landsat 6 and improved service for our customers. 
Furthermore, additional investments are being considered in order to extend the 
VS. sphere of influence in commercial remote sensing. 

Creation of an international marketing network that has increased the user base 
for Landsat data. Prior to commercialization, the trend in Landsat sales was to- 
wards ever increasing reliance on sales to federal agencies. Government purchases 
do remain a important part of the market, especially in 1990 and 1991 when events 
in the Persian Gulf pushed military purdiases. But even in those years, purchases 
in support of national security concerns were less than 25 percent of sales. More 
importantlv, the trend of the early 1980s towards ever sreater reliance on federal 
sales has been reversed. Today commercial sales in the United States and abroad 
account for nearly 50 percent of EOSATs sales revenues. In building this commer- 
cial network, EOSAT received no federal support, but has relied exclusively on its 
own sales revenues. 

Improvements and new efficiencies in ground operations. Since 1985 the federal 
appropriation for Landsat operations has fallen 50 percent in real terms. This cut 
was oriven by budget austerity measures implemented by the Administration and 
Congress. In order to protect our commercial interest in Landsat, EOSAT was com- 
pelled to find more efficient ways to operate Landsats 4 and 5 with the limited 
funds available. We had to maximize output, while minimizing the impact on users. 
Our success in achieving these objectives was facilitated by the equipment we de- 
signed and built for Landsat 6 operations, but were able to bring mto operation 
ahead of schedule. Government agencies are not pushed by the market forces that 
drove EOSAT to introduce these changes, and it was to gain this type of maiket- 
driven efficiencies that Landsat commercialization was be^n. 

Lower digital data prices made possible by a commercial pricing structure. Part 
of EOSATs commercialization mandate was to explore commercial pricing of dab In 
the years prior to commercialization, the ^vemment was pursuing a cost-recovery 
approach, and prices were escalating rapidly. In 1985, the last year in whidi the 
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goyemmenb ooerated Landsat, users paid $4,400 for a digital Thematic Mapper 
(TM) soene^ plus a $800 surcharge if tne scene was a new acquisition rather man 
data from tne archive. Given the federal budget cuts and the sovemmcnt-wide effort 
to have users pay for the government programs that benefit them, the upward spiral 
probably would have continued had conunercialization not taken place. EOSAT, 
nowevcr, recognized that this cost-recovery approach could not work in the face of 
competition from the French satellite system, SPOT. A loyal customer base had to 
be built through competitive prices and good service. Thus after its contract was 
bigned, EOSAT dropped the price to $3,300 and soon eliminated the surchai^ for 
new acquisitions. Since that time, prices have risen, but adjusted for inflation the 
price of a TM digital scene is still 21 percent lower today than in 1985 — and no sur- 
charge is imposed for new acquisitions. From a competitive viewpoint, allow me to 
note that SPOTs price is five to nine times higher than EOSATs. 

Progress on the researcher access problem through public / private cooperation. The 
precipitous drop in sales to academia in the late 1970s and early 1980s, the low 
level of Laudsat utilization bv researchers in the mid-1980s before conunercializa- 
tion began, and the continuea low level ailer commercialization demonstrates that 
neither the public sector nor the private sector has been able to address the problem 
of researcher access on its own. EOSAT is eager to work with appropriate govern- 
ment agencies, especially NASA, to increase data availability to researchers. To get 
the dialog moving on a research data policy for the Landsat 6 and 7 era, we have 
proposed to NASA an interim plan to be followed for the remainder of fiscal year 
1992: 

• EOSAT will dedicate up to 25 percent of our productive capacity to the collec- 
tion of research data selected by NASA. 

• NASA will pay 50 percent of the list price for this data set and will distribute 
data to researchers for noncommercial use. 

• EOSAT will use all revenues from these NASA purchases to make grants to 
researchers. 

I am happy to report that NASA has responded favorably to this proposaL and 
has itself proposed some modifications to strengthen the grant activity. EOSAT and 
NASA are meeting weekly to work out the details. 

Evolution of a aigitally based market. In the last ten years user preference for 
Landsat data has shifted decisively in favor of digital data. The amount of data con- 
tained in a TM scene compared to an MSS scene has made photograf^ic analysis 
less adequate, while technological advances and falling prices m computer hardware 
and software have put digital analysis within the reacn of even low budget users. 
It is important to note this change because it has significantly restructured the mar- 
ket for Landsat data. When the market is driven by photographic analysis, the total 
number of photographs sold is extremely high because the analvst needs many pho- 
tographs made from the data contained in one Landsat scene. In contrast, the digi- 
tal analyst needs but one distal scene. Thus, while today's sale of digital data ap- 
pears low in comparison to tne sales volume of photograpns a decade ago, this does 
not reflect a collapse in the market, but a technological revolution that has changed 
how the data are used. 

The pending launch of a commercially oriented satellite, Landsat 6. The launch 
of Landsat 6 nas been delayed many, years because of the loss of its original in- 
tended launch vehicle (the space shuttle), erratic government funding for the 
Landsat program, and delays in the construction itself. We anticipate delivering the 
satellite to the government for launch late this fall. The actual launch should take 
place in January 1993. 

We expect that the market will respond very favorably to the data generated by 
Landsat 6 because we have added 15-meter panchromatic data coregistered with our 
seven-band multispectral data. Unlike previous Landsat satellites, Landsat 6 was 
designed not as an experimental satellite but as a commercial satellite. Thus it re- 
lies on proven technology to reliably deliver the data that operational users need. 

Proven technology, however, does not mean obsolete technology. Like most other 
space-based land remote sensing systems that are in operation today, Landsat 6 is 
based on the technology that was pioneered by earlier Landsats and is dependent 
on the market created by the data they generated. But Landsat technology has con- 
tinued to advance, and none of the alternative technolo^es that some have proposed 
can fully duplicate the data stream that will flow from Landsat 6. And it is the data 
stream, not the manner by which it is collected, that is important to users. Design- 
ers of other systems, such as SPOTs, have not seriously tried to compete in 
Landsat's main market, multispectral data, but rather have designed satellites to 
fill data needs not met by Landsat. This has served to expand the total market, not 
to displace Landsat. Nevertheless, we would like a larger share of that growing mar- 
ket. That is why we designed the Enhanced Thematic Mapper on Lan£at 6 to conk- 
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pete head on against SPOT's specialty (high resolution panchromatic ilata) while 
preserving our own advantages. 

SUGGESTIONS FOR FINE-TUNING COMMERCIALIZATION 

Allow me to turn now to the question of what EOSAT would like to s* : c :irj oul 
of the current elTort to adjust the commercialization process. As I have &;i eady slat 
ed, we believe that most of the adjustments can be accomplished under the existing 
law through dialog and cooperation, but some legal modifications are necessary. 

1) Finalize the commitment to construct Lanasat 7. The Administration is moving 
forward with its plan to procure Landsat 7 competitively. Although this was not 
foreseen in the 1984 Landsat Commercialization Act, it is consistent with the intent 
of that law, which called for the federal government to finance the first two sat- 
ellites after Landsat 5. The Congress must ratify the Administration's plan—or sug- 
sest some other appropriate method — and then authorize and appropriate adequate 
mnding. EOSAT is prepared to work within whatever framework the government 
deems most suitable— quite frankly, because we view ourselves as a space-affe infor- 
mation company and not an aerospace company, our principal focus is not building 
satellites, but receiving, processing, and marketing data. Tnat is the main role the 
government entrusted us with in 1985 and we hope to continue fulfilling it into the 
next centuiy regardless of how Landsat 7 is built. While failure to build Landsat 
7 obviously would mean that there would be no data to distribute in the future, 
even a short-term delay in committing to Landsat 7 will hurt data sales from 
Landsats 4, 5, and 6. Procrastination will undermine confidence on the part of users 
that the data stream will continue into the future and remain commercially avail- 
able as promised by the 1984 Landsat Commercialization Act. The United States 
will needlessly lose market share to foreign commercial systems. 

2)Maintain flexibility in data policy. I have already noted that Landsat 6 is the 
real initiation of the commercialization experiment. Until it is launched commer- 
cialization depends on data generated by what were essentially experimental sat- 
ellites. Because we anticipate a strong market response to the data from Landsat 

6, we believe that Landsat 6 will radically change the dynamics of the commercial 
maricet, demonstrate the viability of commercialization, and open new possibilities 
for solving current problems. Thus, in considering the Administration's proposal to 
change the oversight agency for the Landsat program. Congress should allow the 
oversiflfat agency sufficient authority to formulate a data policy based on the experi- 
ence mat will flow from Landsat 6. We should do nothing now that will preclude 
continued commercialization when Landsat 7 is launched or that would abort cur- 
rent UjS. preeminence in commercial land remote sensing. If EOSATs confldence 
proves ill-founded, this same flexibility will allow the development of a suitable new 
policy based on the experience that will have been gained. Nothing is gained, how- 
ever, by setting in stone now data policy for a satellite that will not fly for at least 
five years, or by cutting short commercialization before it really begins. 

Central to the continued viability of commercialization is exclusive data rights. In 
the absence of exclusive marketing rights, no mechanism exists for the government 
to transfer land remote sensing to the private sector and flee the taxpayer of the 
burden of subsidizing data users. EOSAT has been the government's partner in this 
transfer, and we hope to continue working with the government through Landsat 

7. Unfortunately many researchers and government agencies see EOSA'Ts exclusive 
ri^ts not as the means for reduced federal outlavs but as a barrier to their access 
to data. Obviously, if commercialization is to work, then we must work together to 
find real solutions to the dissatisfaction of these researchers and government users 
while preserving exclusivity. 

We nope that our talks with NASA that are laying the foundation for a research 
data policy for Landsat 6 and 7 will serve as a model for the dialog that is needed 
with other government agencies. EOSAT believes that the existing legislation ofTers 
a flexible framework for addressing their problems. The polarized atmosphere of re- 
cent years, however, hindered the dialog tnat is necessary to make use of that flexi- 
bility, but we see signs that that polarization is easing. Among government users, 
for example, some of the dissatisfaction is the result of their having to contribute 
to NOAA for the operation of Landsats 4 and 5 in addition to buying data from 
EOSAT. Full commercial operations beginning this fall will eliminate this irritation. 
Part of the objections to current data policy from government agencies, however, 
also arises from prices and data use restrictions. Speciflc ideas that need to be ex- 
plored in order to reduce the cost of data to government agencies include bulk data 
purchases, guaranteed data purchases (as NASA has done with the SeaStar sat- 
ellite), and price differentials to reflect the level of data preprocessing. 
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This last option has been i^ored completely because of the focus on price reduc- 
tions for certain user categories. EOSAT believes it would be more approprii^ to 
tie reduced prices to the level of data preprocessing. EOSATs standard, unenhanced 
products include a high level of preprocessing, which many users need. Larae vol- 
ume data users, such as those in government and research, may not neea audi 
preprocessing, or are capable of doing it themselves. EOSATs arrangements with 
the international ground stations could serve as a model for a pricing policy based 
on the level of data pricing because they pay a flat fee for the nght to receive truly 
raw data in unlimited quantities from the satellites. 

Although caution must be exercised in modifying use restrictions to ensure that 
the commercial value of Landsat data is protected, EOSAT also believes that can 
be accorded to government agencies. Blanket eflbrts to lifl use restrictions throu^ 
legislation, however, are likely to make protection of the data's commercial vame 
more difiicult. Thus we see dialog between EOSAT and the aflected agencies, not 
the halls of Con^ss, as the best venue for resolving this problem. As a model for 
the type of solution that is possible, I would like to point to our statewide coverage 
program. Under this program a state can purchase coverage of the entire state and 
then make the data available to all government agencies and contractors without 
violating the use restriction. 

Provide adequate research funds for global change and new technology. I have al- 
readv discussed EOSATs proposals to NASA for facilitating researchers' access to 
Landsat data. Low data prices by themselves, however, are not enough to stimulate 
in-creased utilization of the data for global change studies; the sharp decline in 
sales of Landsat data to academic institutions throughout the late 1970s and eariy 
1980s does not mirror rising data prices, but falling federal research grants. EOSAT 
believes that commercialization is compatible with wide access to Landsat data by 
researchers, but the government must do its part both to ensure that researchers 
respect the need to protect the integrity of the commercial market and that ade- 
ouate research grants are made available. Knowing the interest of the charms of 
tnis subcommittee in bringing about the widest possible use of the data that have 
been gathered by the U.S. space program, I am confident that the Senate will rave 
serious consideration to the needs of researchers for more grant programs for global 
change analysis, as well as for the development of new technologies. 

ENSURING LANDSAT'S SUCCESS IN THE 1990S AND BEYOND 

EOSAT beUeves that these three steps will help ensure the continuing availability 
of Landsat data for all users, maintain U.S. preeminence both technologically and 
commercially in land remote sensing, and greatly facilitate the use of Landsat data 
for important environmental studies on both the global and the local levels. These 
recommendations are based on the experience we gained since signing our contract 
in 1985. EOSAT made its share of mistakes during those years as we tried to rigidly 
push commercialization forward under less than optimal conditions. But we nave 
learned from both the failures and the successes, and we have built up an important 
reservoir of information and experience about Landsat, the needs of Landsat data 
users, and the commercial marxet. No government agency currently possesses this 
same in-depth knowledge of the Landsat program. Unless the United States wants 
onlv to be a leader in remote sensing technology, and to subsidize foreign conuner- 
cial land remote sensing systems through technology demonstration projects without 
being an active player in the commercial market itself, the countiy cannot afford 
to overlook or ignore our expense and experience. It is true that EOSAT has a direct 
stake in seeing commercialization continue. Yet for that reason we are motivated 
to understand and serve our customers m a way that no government agency ever 
can be motivated. That is why commercialization was begun, and that is why it 
must continue if the United States is to remain a leader in land remote sensing in 
the fullest sense. 

What I am saying is "Do not reinvent the wheel." The commercial framework es- 
tablished in 1984 remains sound and the investments that the taxpayers have made 
in commercialization are about to pay off. EOSAT has expanded sales to the level 
where revenues can cover Landsat operations, one of the fundamental goals of the 
1984 Landsat Commercialization Act. We will be taking over responsibility for 
Landsat operations even before the launch of Landsat 6, the tai^get date for reaching 
this goal. Reversing Landsat commercialization now will simplv burden the govern- 
ment with expenses that the private sector is wing to cover. Backtradcing on com- 
mercialization will cost the taxpayers more money. 

More attention, of course, must be given to the needs of researchers. In 1984 the 
dangers of globed environmental change did not weigh heavily in anyone's plans for 
the Landsat program. Public awareness fortunately has changed since that time. 
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But based on our recent conversations with NASA that I have already mentioned, 
EOSAT believes that the data needs of global change researchers can \e met undpr 
the existing commercial structure as it was amended in 1987. F -cUit'ting re- 
searcher access to data does not require that the taxpayer pick up th'' tab for oper- 
ations— thereby duplicating what EOSAT has already created — as some have sug- 
gest Rather we should support research grants and invest in technology for the fu- 
ture. 

The important thing is to fine-tune the existing commercialization act so as to 
capitalize on our collective investments in Landsat and to provide moral support to 
E0SAT*8 efforts to expand the market. Wavering government commitment to 
Landsat used commercial confidence in the continued availability of Landsat data, 
hurt sales, and damaged our reputation as & world leader in remote sensing. The 
maricet for Landsat 6 data is already being damaged by endless repetition. iMth in 
the United States and abroad, of the refrain declaring commercialization dead. Let 
us not continue to repeat mistakes of the past. Despite the delays that have oc- 
curred in commercialization, EOSAT believes that the Landsat 6 era will dem- 
onstrate that land remote sensing is a viable and growing business, that the United 
States can be the world leader in this high technology fleld, and that abroad com- 
mercial market will help reduce the cost of supplying Landsat data to the research 
community. This can onJv be accomplished, however, if the public and private sector 
are willing to work together. As allies and not as enemies, we must jomtly dedicate 
ourselves to progress, not regress. 

Thank you. 

Senator Gore. Thank you very much. By way of starting, let me 
pick up on your last comment. lou said the real problem was the 
drop in the grants. Even if a research agency gets a grant, it has 
to look at the relative value of spending the money for this experi- 
ment or that experiment, or this raw data or that raw data. And 
if it judges the cost of scenes from Landsat to be prohibitively ex- 
pensive, even with additional grant funding, they are still going to 
put the money elsewhere rather than using it for these extremely 
expensive scenes. Would you not agree? 

Dr. SiLVESTRlNL Yes. But let me amplify on that subject a little 
bit. You have heard from another witness here today, the ratio of 
the total project to the cost of the data is about one-twentieth, 
sometimes one-fifteenth. And that is the data price problem. It is 
one-twentieth of the problem, one-tenth. So, yes, I agree, the price 
of the data is essential. There is no question about it, but it is only 
one-tenth of the problem. I think we have to stimulate that with 
better things. 

Incidentally, one thing I forgot to say is that we are now starting 
a cooperative agreement with universities to put together a course 
in this kind of Earth sensing and associated subjects. Now we have 
been training outside the United States, but never so deep. And I 
know that what you start now 

Senator Gore. Now you seem to be optimistic about the possible 
success of this commercialization strategy. And yet there seems to 
be a very slow growth in data sales andthere does not seem to be 
any near-term prospect of data revenues covering the entire cost of 
remote sensing, including spacecraft development. Am I missing 
something? 

Dr. SiLVESTRINL No. 

Senator Gore. So, what is the basis for your optimism? 

Dr. SiLVESTRINL Well, first of all, there are several pieces of your 
question. One is associated with there is not too much data being 
sold, and that is right. But we have two satellites up there that are 
very very sick, and we cannot use the satellites as much as we 
would like to. We will use Landsat 6 to the full capability. 
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And we can kill the satellites, by the way. That is the reason, 
also, for not acquiring all the possible scenes, it is not just that we 
wait for the order. And this is also part of the negotiation we are 
doing with NASA. The closer we get to the launch of Landsat 6, 
the less important it is to preserve the satellites. And hopefully 
that thing is going to go OK, and so this is one of the reasons. 

The second reason is that we have seen the market grow consid- 
erably — our own market, and even more SPOT market. The SPOT 
market, I think, grew more for two reasons. One, it is more modem 
technology in satellites. But the other one is that they have been 
always supported bv their government in their operation. There 
was never a doubt that they would be there. For Landsat, until re- 
cently, it was a complete mess, so people would tend to go where 
they know they are going to get their data later. 

The third is that despite the fact there is not the highest tech- 
nology that could be available today, Landsat 6 really is an ad- 
vancement. And do not forget that Landsat 5 is still very well ap- 
preciated by everybody — 6 is better, 6 is getting closer to SPOT. As 
a matter of fact, it is the first Landsat that will compete with 
SPOT. As of now Landsat and SPOT do not compete. We do not 
do what they do, and they cannot do what we do. In fact, we indi- 
cate to our clients to go to SPOT when they want something. 
Landsat 6 will compete with SPOT, so that will help our market 
too. I am not going to go into 7. 

Four, we do not have to wait for anybody to authorize us to do 
anything more than just distributing data. We can do it. And that 
is exactly what we are doing now. What I am doing now is to put 
together EOSAT with foreigners and local companies, to create 
something which will help, even more, the taxpayer in the fixture, 
if we are there. 

Senator Gore. This has been an expensive mistake, as far as I 
am concerned. This whole thing reminds me of the swine flu pro- 
gram. 

Dr. SiLVESTRlNi. We could have done it different, and by now we 
would be much further ahead. 

Senator Gore. Well I have some other questions, but let me yield 
to Senator Pressler. 

Senator Pressler. Thank you very much, and welcome here, Mr. 
Silvestrini. I appreciate very much your coming. 

And let me say, first of all, that I think a mistake in public policy 
was made and now we have to correct it. But I did listen with in- 
terest to your comments. You said that you were not necessarily 
opposed to any of the legislation, if I understood you correctly. 

But your organization ran an ad in the Washington Post, which 
I have a copy of here, which says that — which sounds like you are 
very much opposed to it. It says: "Legislation in Confess aimed at 
distracting, modifying the marketing structure for tne data, could 
significantly change the course of events and result in tne dis- 
appearances of Americans in this commercial market and the loss 
of U.S. prestige." 

So, that certainly sounds to me like EOSAT is opposed to our leg- 
islation. 

Dr. Silvestrini. I am personally opposed, and EOSAT is, to 
some aspects of your legislation; yes. 
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Senator Pressler. This certainly sounds like — ^this ad says that 
your organization — and did you approve of this ad? 

Dr. SiLVESTRiNi. Yes. 

Senator Pressler. It says you are opposed to the legislation. 

Dr. SiLVESTRlNl. Correct. The way it is, yes, like I was with Mr. 
Brown's legislation. I approved the principle completely, but like 
Mr. Fisk — ^Dr. Fisk, and Mr. Faga said, I think we are at the point 
where we can solve the problem without having an edict that might 
prevent some other things to happen which are even better. 

I am not sure, but to me, with our intention, which is very open 
and very sincere, and with NASA's intention, I think we can reach 
the same conclusions and at the same time allow us to continue to 
derive profit from the commercial sales, which will help, in turn, 
NASA in defraying costs for operations. It is as simple as that. 

Senator Gore. Would you yield just for a minute on this ad? 

Senator Pressler. Of course. 

Senator Gore. You said a minute ago that we are — with the next 
Landsat we will approach the quality of SPOT. 

Dr. SiLVESTRiNL Correct. 

Senator Gore. This says we are already better than SPOT. 

Dr. Silvestrinl I do not remember that. 

Senator Gore. OK. It says, under the paragraph better: ''Landsat 
is the best available source of space-acquired information about our 
planet's natural resources. No other system 

Dr. Silvestrinl Natural resources, yes. SPOT is superior to the 
present Landsat in terms of spatial resolution. In terms of spectral 
resolution there is nothing, not even the Japanese, better than us. 

Senator Gore. Well it goes on to say: "No other system, domestic 
or foreign, is capable of delivering a level of information com- 
parable to Landsat's." 

Dr. Silvestrinl From that point of view, yes. The combination 
of spatial and spectral that Landsat would ofier is extremely com- 
petitive. 

Senator Gore. Competitive or the best? 

Dr. Silvestrinl It is the best from the point of view that it is 
also the cheapest. You have heard Al Watkins say it before, that 
it is cheaper by what they can offer. Comparing the size of the 
scene that they can get and what we can get, the Landsat price is 
about five to nine times cheaper than SPOT. It depends upon how 
you look at it, not less than four or five. 

Senator Gore. I will pursue this on my own time. 

Senator Pressler. I think this is important because, as I said 
earlier — and I do not want to criticize EOSAT because it is doing 
a job under the public policy. But on the other hand, with this ad 
you enter the debate, you enter the fray, so you will not be critical 
of me if I ask you some questions. 

Dr. Silvestrinl Absolutely not. 

Senator Pressler. How much did this ad cost and who was the 
audience you were aiming at with this ad? 

Dr. Silvestrinl $5,200. 

Senator Pressler. And what are you trying to accomplish with 
this ad? 

Dr. SiLVESTRlNi. Essentially, to raise your curiosity. [Laughter.] 
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Next time I will come to see you directly in your office, and I will 
not have to spend $5,200. [Laughter.] 

Senator Pressler. That is a good answer, I guess. 

Dr. SiLVESTRlNl. I think I have a good story to tell you, that is 
all. 

Senator Pressler. Well it did raise my curiosity in a number of 
areas. Now when do you envisage that EOSAT could launch a to- 
tally commercial Landsat-type system without funding being pro- 
vided by the Government? 

Dr. SiLVESTRlNl. That is still not around the corner. What we can 
do now is a piece of what we are supposed to do in the original law, 
which is to operate the satellites at no cost to the Government. We 
can do that. And, by the wav, we have also contributed signifi- 
cantly to both the ground and the space seepnents of Landsat 6— 
$22 million, for a company of 100 people like us, is not peanuts, 
but we have done it. 

I think we would increase revenue with Landsat 6, and with the 
addition of the other initiatives I was talking about and continuing 
our talks with the agency of the Government that would be respon- 
sible for it, I think we would contribute more and more and more. 
When we can get to the point of building a satellite ourselves? Not 
with the present concept — ^but, again, one of the things that I am 
hoping for very strongly is to put together a consortium of others 
to reach that conclusion. 

Senator Pressler. Now is EOSAT making money? 

Dr. Silvestrinl Yes, otherwise we could not be in operation. 

Senator Pressler. What are your annual profits? 

Dr. SiLVESTRlNl. Unfortunately, Senator, that is one of the thin^^s 
that EOSATs parents, told me not to talk about at this point m 
time. We are a privately held company, we are not a company for 
sale to the public. We are a joint venture. 

Senator Gore. Wait a minute. Would the Senator yield? 

Senator Pressler. Yes. 

Senator Gore. You are a private company but most of your reve- 
nue comes from the U.S. taxpayers, and we are debating legislation 
that proposes a change in tnis arrangement. And the profits your 
company is making are directly relevant to our ability to under- 
stand how stupid the legislation is. 

We have established that it was stupid, but the full extent of its 
stupidity can best be assessed with full access to all of the informa- 
tion relevant to that determination. And so I would urge you to re- 
consider what you just said, that you will not tell us what your 
profit-and-loss statement reflects. 

Dr. SiLVESTRlNl. I have to defer the question until later. I really 
do not know how to answer this question today. I am sorry to say 
that. If I can find a way to 

Senator Gore. We cannot compel you to answer the question. 

Dr. Silvestrinl I wish I could. 

Senator Gore. In this proceeding, we cannot compel to answer 
the question, nor would I contemplate that we would go through 
the legal mechanism 

Dr. Silvestrinl I wish I could. 

Senator Gore [continuing]. That is available to us. But you must 
understand that refusal to provide information of that kind would 
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be viewed, during the consideration of Senator Pressler's legisla- 
tion, as quite relevant. So, we will hold the record open in case, 
after consulting with others, you determine that it would be OK to 
modify mom and dad's recommendation. 

Dr. SiLVESTRlNl. I appreciate it. 

Senator Pressler. I thank my chairman for his strong support 
on that. Because there have been articles, like in Space News, 
"EOSAT struggles to repair tarnished reputation." There is — 
"EOSAT history include controversy, management shifts." I am not 
criticizing that, but with this ad you stepped into the public 
arena — and you are in the public arena already, but with this ad 
you are spending money, presumably from the profits, to oppose 
legislation in Congress. So, we need to know some of these things. 

I would also like to ask that you would provide the annual 
EOSAT revenue from the sale of products and from foreign ground 
stations; access fees each year from 1985 through 1992, EOSAT 
salaiy structure for their top executives, and other information that 
I will ask for for the record. Do you think you can provide this to 
us? 

Senator Gore. He is going to consult on that, I think was his re- 
sponse. 

Senator Pressler. I just wanted to lay out the reasoning behind 
my portion of the request. 

Dr. SiLVESTRlNi. I would be more than pleased to provide to you 
all of the information we can, at any time. 

Senator Pressler. Now how much money do you have in reserve 
for grants? 

Dr. SiLVESTRlNL The mechanism is this: NASA pays for the data. 
Whatever they pay we will put back into the grants. We expect, 
then — to the end of this fiscal year they told us that they have 
about $800,000, but I am not sure. 

Senator Pressler. That is the total figure. 

Dr. SiLVESTRlNL Yes. I am not sure, though. This is approximate. 

Senator Pressler. Now how much data will go to our Nation's 
data archive when you assume control of Landsat 4 and 5? Will we 
see a decline in the archive data stream? 

Dr. SiLVESTRlNL This is part, also, of what we are talking to 
NASA about. That is a function of how much the satellites can af- 
ford to put down, really, more than anything else. It does not cost 
to us to get the data down, but we want to make sure that we do 
not kill tnem too much ahead of time. 

Senator Pressler. Now let me understand something. In this ar- 
ticle it quotes you as saying we are trying to expand the scope of 
EOSAT beyond just selling of Landsat data. 

Dr. SiLVESTRlNL Correct. 

Senator Pressler. What other value-added services do you in- 
tend to engage in? 

Dr. SiLVESTRlNL It is not just the value-added. First of all, if it 
is value-added, it will not be in competition with our value-added 
clients. It would be something that — it would be joint with them in 
some cases. And what I am thinking about is using the EOSAT re- 
sources acquisition capability marketing to distribute and work to- 
gether with other satellite data. 
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I heard before in one of the testimonies, for instance, that it was 
very important to have radar data. We are not in competition with 
Landsat. It would be very good to have Landsat and radar data. 
Those are the things we are studying now. 

I do not have the details because I just started on this thing. 

Senator Pressler. Now, I do not know — I think you are familiar 
with the 0MB Circular A-130 that has been discussed here. 

Dr. SiLVESTRlNl. Not in-depth, but some. 

Senator Pressler. Now, what would be the impact of deleting 
the section within the bill which specifies that the cost of Landsat 
data, "not exceed the marginal cost of filling a specific user request 
and allowing NASA to negotiate with EOSAT a policy that con- 
forms with 0MB Circular A-130"? 

Dr. SiLVESTRlNi. I think we need to define "marginal" better. It 
can be from anything between disastrous and nothing. It depends 
upon what "marginal" means. And we are doing that, too. 

Senator Pressler. Now earlier today we heard from over 25 en- 
vironmental and consumer groups and other gproups that support 
the nondiscriminatory access and marginal cost provisions in this 
piece of legislation, S. 2297. Other than EOSAT can you think of 
any other group in America that opposes our nondiscriminatory ac- 
cess and marginal cost provisions? 

Dr. SiLVESTRiNL We have not made a survey of these kinds of 
things. I am opposing pieces of it for the reason I stated before. It 
is just because we will waste something we already have accumu- 
lated that already can be used. 

Other people would probably like to have data at the lowest pos- 
sible price. But by doing that and not taking advantage of the fact 
that something can be done by others, paying things, we are just 
giving the burden on the taxpayer. I am trying to reach a com- 
promise on this thing, not so much to protect EOSAT. 

Senator Pressler. Now would you define "marginal cost" to in- 
clude the operation of the satellite? 

Dr. Silvestrinl It depends. Again, we can — ^if we include the 
cost of the satellite and the operation of the satellite, then the price 
is going to be even higher — ^probably twice as high than what we 
pay now, what we offer now. 

I mean the program that I saw in Government plans so far is 
very expensive. The entire program for Landsat 2 through 6 — ^if I 
can put together numbers — ^but I am not sure if I have all the num- 
bers — ^is anywhere between $350 and $400 million, so far. And from 
now on, 4 to 6 are not going to cost the Government any more, if 
we are allowed to stay in the picture. 

In addition to that, the Government, the researchers, and others 
will have a benefit. You heard about what we are doing with the 
States, a very progressive approach. We are trying to do the same 
thing with some of the agencies of the Government, especially 
DOD. 

If you look at Landsat 7, the way it is structured now, I am not 
sure if trying to do for 6 what we plan to do for 7 will not result 
in either the taxpayer absorbing everything, or the prices going up. 
By what? Twice, if you pass on the entire cost. That is a lot. This 
is why the recommendation has not worked yet. 
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Senator Pressler. Obviously you are not responsible for the sys- 
tem as it was set up, and the mistakes that were made. But if you 
begin to use the funds of your company to advertise in newspapers 
against any change in it, well then obviously you have to take — 
we can take some — we can have a very heated exchange, which I 
will not do today. 

But let me ask you this: How do you see us getting out of this 

f public policy problem? We have a practical problem. I have a prob- 
em as a Senator from South Dakota, as a U.S. senator. How do 
we get these images to our people at a reasonable price? We cannot 
go on paying $4,500 per picture. 

Dr. SiLVESTRlNi. Absolutely not. And we are working on that, ex- 
actly on that. There are pieces of the user market that is more 
than willing to pay that much. And as long as they are there, and 
they are in the numbers that I have seen so far, we should use that 
to subsidize the part of the program to allow the others to pay less 
and not to have an entire burden on the taxpayer. 

That is my point, how to do it. Probably it is not legislation at 
this point, simply because all of the facts are not clear to me, to 
you, or to Mr. Brown on the other side — not yet. And that is why, 
I think, the reason why Faga and Dr. Fisk suggested to slow down 
with this thing. Because we are getting there. 

Senator Pressler. Well, I will have some additional questions 
for the record. 

Mr. Chairman, let me say, listening to the witnesses today, no 
one knows what would happen to data policy if we follow NASA on 
EOSAT to— if we allow them to negotiate along the lines of 0MB 
Circular A-130. I am really more convinced now, after this hearing, 
that we need a rigorously defined Landsat data policy. And I thank 
you very much. 

I have some additional questions for the record. 

Senator Gore. Let me just say that I was checking on your com- 
parison of the cost of SrOT. And I had forgotten tnat you really 
have to— you are comparing apples and oranges in the sense that 
the image area is so different. 

If you make the assumption that each purchaser wants the en- 
tire image area given in a Landsat image and compares that to 
SPOT, you multiply by 9, roughly, because the SPOT image area 
is much smaller. So, when you say it is the cheapest, you nave to 
make some assumptions. 

Dr. Silvestrini. Correct. 

Senator Gore. In making that statement, I have a number of 
other questions for the record. 

I appreciate your tone and approach. Dr. Silvestrini. You have a 
difficult brief to carry. I know you are new to EOSAT and I appre- 
ciate your appearance here today. I do urge you to consult with 
your company and think again about the answer to Senator Pres- 
sor's questions. 

We will continue to be in touch with you. And if you would re- 
spond to these additional questions for the record that would be 
much appreciated. 

We have a very tough job on our hands to work through this pol- 
icy. 

Dr. Silvestrini. I do not envy you. 



Digitized by 



Google 



106 

Senator Gore. Well, thank you so much. We will do our very 
best. And as you negotiate with NASA, even though — as you said — 
the offer of these grants and the offer of negotiating lower prices 
for researchers and so forth had absolutely nothing to do wiih 
pending lecpslation. 

I hope that your board will realize that, indeed, legislation is 
pending and it is as serious as a heart attack, as they say. 

Dr. SiLVESTRiNi. We are doing it anyway because we want to give 
something to somebody, starting not next year. 

Senator Gore. Well, thank you very much and thanks to all of 
our witnesses today. And thanks to Senator Pressler for bringing 
this legislation forward. We will be considering it along with other 
potential remedies. And we will have more to say about it as a sub- 
committee. 

Thank you. We stand adjourned. 

[Whereupon, at 1:10 p.m., the subcommittee adjourned.] 
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Prepared Statement of Senator Daschle 

Mr. Chairman, thank you for this opportunity to express my concern regarding 
the future of the Landsat program. I appreciate your addressing this important 
issue as chairman of the Senate Subcommittee on Science, Technology, and Space 
in your hearing today. 

The data that has been collected by the Landsat program is of great vahie, from 
data used for scientific research on global change to that needed for national secu- 
rity, as in the recent images used by our military in the Persian Gulf conflict. These 
are only two examples of how the Landsat program has proved to be an important 
scientiHc achievement. 

Unfortunately, the course that Congress and the Administration set for the 
Landsat program in the mid-1980's that would transfer its management and oper- 
ation to the private sector has not developed as expected. We have now reached the 
point where it is imperative that we reevaluate the current policy and our objectives 
for the future of the Landsat program. 

I would urge your subcommittee to address the current status of ardiived Landsat 
data. This data, most of which is archived at the Earth Resources Observation Sys- 
tems (EROS) Data Center in Sioux Falls, South Dakota, is of great vahie in sci- 
entific research. The Landsat policies we develop in this Congress need to ensure 
that data collected by the Landsat system continues to be well preserved and acces- 
sible for scientific and commercial use in the future. 

Another important consideration for the Landsat program is the continuity of 
data. As Landsat 6 nears completion and is prepared for launch and operation, we 
can waste no time in preparing for its successor, a Landsat 7 satellite. Our policies 
must address those procurement issues that will provide a hi^ quality Landsat sys- 
tem at a reasonable cost to the federal government. The private sector also can play 
an important role in the development process and in sharing the costs and benefits 
of the Landsat progranL We must examine these options closely. Ultimately, we 
must not aUow our Landsat program to lapse, leaving future researchers with dis- 
appointing information gaps. We can and must do better than that as we develop 
Landsat policies. 

Scientists and other researchers actively involved in studying the global change 
of our planet or developing other researdi that will benefit our nation and all man- 
kind should be encouraged to continue their good work. We must design policies 
that will aUow acquisition for important scientific researdi of valuable Landsat data 
at the reasonable cost of reproduction. This kind of action will undoubtedly facilitate 
and encourage further valuable research. 

Foreign competition in Landsat technology has become much more intense in re- 
cent years, and the United States wiU need a comprehensive Landsat program to 
maintain a world leadership position in Landsat technology. It is my hope that we 
can develop a program that will continue the beneficial archiving practices we have 
in place, provide for the continuity of data from the Landsat system, establish fair 
pricing policies for this data used for important scientific research, and establish a 
viable commercial market for Landsat data in the future. 

Finally, I want to acknowledge the efforts of the ranking member of the Sub- 
committee and my senior colleague from South Dakota, Senator Pressler. He has 
taken a special interest in this area, and I applaud his efTorts to ensure that we 
maintain a sound Landsat program. 

Again, Mr. Chairman, I appreciate your work on this important issue and look 
forward to following the developments related to this hearing. 

(107) 
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Questions Asked by Senator Gore and Answers Thereto by Mr. Silvestrini 
success of commercialization 

Question 1. Mr. Silvestrini, in your statement you ai^gue that 'Yacilitating re- 
searcher access to data does not require that the taxpayer pick up the lab for oper- 
ations. * * * Rather we should support research grants. ***** Isn't that still a gov- 
ernment subsidy to EOSAT? 

Answer. No. As of October 1, 1992, EOSAT will pay the cost of all operations, in- 
cluding production, thereby relieving the taxpayer of this burden. Research pro- 
grams in the United States are generally subsidized; government grants are given 
to researchers to perform all aspects of a research project, including, if necessary, 
buying data. These are subsidies to researchers, not to EOSAT. Letting EOSAT pay 
operations costs would mean that there is more government money available to sup- 
port research. (Note that for an average project tne cost of data is only a small frac- 
tion of the project's total cost.) 

POSITION ON S. 2297 

Question 2a, Mr. Silvestrini, in your testimony, you have stated that we do not 
need le^slation for Landsat. Instead, you advocate "fine-tuning^ the existing com- 
mercialization law. You also have stated in the past that you are opposed to S. 2297. 
Can you tell the Subcommittee your reasons for opposing the bill? 

Answer. EOSAT believes that passage of the bill as currently drafted would pre- 
maturely and unnecessarily abort the commercialization experiment which reahsti- 
cally begins with the launch of Landsat 6 in 1993, althou^n commercialization has 
already saved the taxpaver money. S. 2297 as we know it would instead cost the 
taxpayer more because tne operations costs of Landsat would be borne again by the 
government. 

In the area of Earth observation the US has been a leader. With respect to sup- 
porting new initiatives in commercial exploitation of space, the US has also plaved 
a key leadership role. S. 2297 would reverse the commercialization process, and in 
effect, nationalize th«e program just as the commercial benefits are being solidified. 
Typically, the US does not nationalize companies. Enactment of S. 2297 would lead 
to a reversal of US policy and send a strong ''anti commercialization" message to 
other countries. 

Lastly, EOSAT believes that under a commercial landsat system the availability 
of data will be greater than if the system were returned to government control. We 
base our position on the histoiy of the Landsat program when it was under govern- 
ment control. During these years, data were available, but not in a timely fashion; 
and only a limited product selection was provided. Since EOSAT assumed oper- 
ations 01 Landsat 4 and 5 in 1986, the number of products has increased from two 
to ten. This type of advancement would probably not occur if Landsat system were 
placed under government control as suggested in S. 2297. 

Question 2b. What do you mean by *Tine-tuning" current law? 

Public Law 98-365 attempted to accommodate a broad range of desires on the 
part of the Congress, the Administration, and the user community. Specifically it 
sought to provide continuity to the Landsat program which the Administration had 
decided not to fund. However, since enactment of the Land Remote-Sensing Com- 
mercialization Act of 1984 (Public law 98-365), the world has changed. The impor- 
tance of the global change research program and the role that Landsat had in Oper- 
ation Desert Storm could not have oeen predicted when the 1984 law was drafted. 
We see, based on these developments, that the role of academia and the government 
in the market is changing, and that modifications in pricing or data use restrictions 
should be considered for these communities. The current law could be modified ac- 
cordingly. We would be happy to work with the Subcommittee staff in developing 
possible changes to the existing law (or, in fact, to S. 2297 instead) which would 
reflect present realities. 

EOSAT is further concerned by S. 2297's philosophical approach to pricing. We 
would agree with the Administration witnesses, and recommend that issues of pric- 
ing be solved in regulation not legislation. We believe that S. 2297 moves too boldly 
to implement solutions now for systems (Landsat 6 and 7) which have not even 
started to produce data (or affect the market). 

Question 2c. As currently draflcd, the Pressler bill would not preclude EOSAT 
from moving into another aspect of the land remote sensing industry, such as a 
value-added company. Isn't tnat correct? In fact, isn't EOSAT already moving to- 
ward doing some value-added work now? 

Answer. As currently drafled, S. 2297 would leave EOSAT with only the option 
of entering the value-added business. During the past six and a half years we nave 
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worked diligently to develop the business infrastructure needed to support a truly 
commercial enterorise. This infrastructure is based on the existence of a growing, 
energetic value-added business component in the United States. Forcing our entry 
into the value-added business at tnis time would have a negative eiiect on the 
growth which is currently taking place, and detract from the US competitiveness in 
me international arena. 

EOSAT has invested enormous effort to develop uses of the data and educate po- 
tential users to the benefits of remote sensing. We have seen the progress of com- 
mercialization because of our educational activities and of the success of the growing 
value-added business. EOSAT will base its entry into other ''service" areas (not nec- 
essarily value-added) only on sound business decisions. Certainly, we will do noth- 
ing to compete directly with value-added companies presently in business. 

TERMINATION COSTS 

Question 3. Senator Presslers bill proposes that the Federal government recover 
ownership of the data rights that, as now, are retained by EOSAT. What are your 
estimates of the liability costs EOSAT believes would be incurred if such action was 
taken? How did you arrive at those costs? 

Answer. EOSATs contract with the Department of Commerce requires that 
EOSAT operate the Landsat 6 system and market the unenhanced data sensed by 
Landsat 6. The government does not pay for either the operations or marketing ex- 
penses for the Landsat 6 system. Instead, EOSAT is entitled under the contract to 
(1) access and distribution fees for supplying data to the international ground re- 
ceiving stations and (2) to the revenues generated through exercise of its exclusive 
maiketing rights for Landsat 6 data. Furthermore, the Department of Conmierce 
contract specifically prohibits unilateral modification of the operations and market- 
ing clauses of the contract. In addition, termination of the contract for convenience 
of the government is prohibited. In fact, the government's unilateral modification or 
termination of EOSATs rights and responsibilities to operate the Landsat 6 system 
and to market unenhanced data sensed by Landsat 6 would constitute a breach of 
contract. If such a breach would occur, either through administrative or legislative 
means, EOSAT would be entitled to compensatory damages that would put it in the 
same noonetary position as it would have been, had the modified or terminated sec- 
tions been fully performed. The compensatory damages would include recovery of 
EOSATs investment in the program as well as EOSATs prospective profits. 

We estimate that damages accruing to EOSAT if such a oreach of contract was 
permitted would be in the range of $150 to $200 Million. We base this calculation 
on the potential income from Landsat 6 products for at least the estimated 5-year 
life of Landsat 6 plus the continued marketing rights to data for 10 years past the 
date of the data acquisition. In addition, there would be unrocovered investments 
(for instance, the Norman, Oklahoma ground facility that would be part of the com- 
pensation package) and other contract related considerations. 

MARKETING RIGHTS 

Question 4, The Landsat Act provided that the contractor selected to operate the 
system have exclusive marketing rights for the data collected. Regardless of the out- 
come of the debate over Landsat data pricing policies, why should the Federal gov- 
ernment continue to grant a monopoly, whidi has been subsidized through the de- 
velopment of the spacecraft, on Landsat data sales, much less let such a company 
set prices without regulation? 

Answer. Briefly: Because continuing private-sector operation costs the taxpayer 
nothing (vs. considerable expense if Landsat reverts to the government); because the 
maiket is still too small for more than one US operator (let alone the international 
maiket, where we have to face SPOT); and because price regulation could destroy 
the overseas market penetration (what is needed is, insteacC less regulation than 
now exists — a position supported by the Administration). 

A more in oepth response to the Committee's question requires some review of 
the historical context of the Landsat effort. In 1980, the Reagan Administration, as 
part of an aggressive program to shrink the size of federal government programs 
oy transferring activities to the private sector, taraeted Landsat for wholesale trans- 
fer to the private sector. The following year the Department of Commerce was di- 
mrted by OMB to consider either transferring to the private sector (by competitive 
means) the operational civil land remote sensing satellites or bringing the remote 
sensing system to a close by 1988 or sooner. The Secretary of Commerce appointed 
the Civil Operational Remote Sensing Satellite Advisory (Jommittee (COR^AC) to 
evaluate these options. CORSSAC found, among other items, that: 
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1) the commercial market for Landsat data was underdeveloped because the gov- 
ermnent had an experimental program which did not provide data operationally; 

2) the government had no agenaa to develoo commercial markets for the data; 

3) at least two additional satellites beyond Landsat 5 would be required to transi- 
tion the program to operational status; 

4) Landsat 6 and 7 would have to be supported by the government to efiectively 
transition the experimental program to an operational program and to develop the 
commercial market for the data; and 

5) successful commercialization of the Landsat program should be done gradually, 
beginning with the ground data distribution segment, but in a manner that would 
not adversely affect the already developed commercial markets in value-added data 
processing and analysis. 

These observations served as the backdrop for the decisions made by Congress in 
the 1984 Act. The Landsat Act (Public Law 98-365, the Land Remote-Sensing Com- 
mercialization Act of 1984) recognized that the market for Landsat data was not 
suflicient to support more than one commercial marketing operator and provided a 
mechanism to begin commercialization of the marketing rights and the space seg- 
ment. During the debate, Senator Hollings referred to the concern, in the user com- 
munity, that data would be increased for the then-current federal data prices. (See 
Congressional record, June 8, 1984, at S. 6858.) At that time, the NOAA price for 
the standard full Thematic Mapper scene was $4400. Senator Hollings stressed that 
the data prices should not be higher than current federal prices, noting: 

The Senate bills emphasis upon the importance of the marketing of remote 
sensing data and data continuitv is meant to reflect the committee's position 
that broader markets and reliable services — not higher data prices — are the 
keys to successful conmiercialization. In addition, the advent of foreign competi- 
tion should help restrain price increases. ***** Id 
Senator Hollings finally observed that the average annual cost for continuation 
of the existing Landsat system was approximately $183 million per year. He con- 
cluded by noting that ''the current Federal system is unable to generate a revenue 
base adecmate to off-set operating costs. * * * In promoting the commercialization! 
the Presiaential decision memorandum recognized that the Landsat operator woula 
need up to $150 million per year, while the market was being developed. The Sec- 
retary of Commerce (charged with the responsibility for the commercialization) ini- 
tially received seven bids, most featuring subsidies on the order of $500 million. On 
teclmical grounds, these proposals were winnowed down to two: EOSAT, then a 
joint venture of RCA and Hughes Aircraft, and a partnership between Kodak and 
Fairchild. Ultimatelv, the Administration agreed to a cap on Landsat subsidies of 
$250 million. The Frosidential stalling memo prepared for the meeting approving 
this compromise subsidy noted that tne Landsat system currently "recovers less 
than 25 percent of the annual operating costs of $40 million per year.** 

On September 19,1984, the Secretary of Commerce provided a Report to Congress 
on the proposed contract with EOSAT (the Public Law 98-365 contained a 30-day 
report and wait provision) and its obligations and responsibilities. A central feature 
of EOSATs obligations was the establishment and maintenance of marketing ojm- 
nization *%o develop and ensure the growth of the Landsat data market and defme 
the requirements for new data products.** The precise nature of the relationship with 
government is precisely detailed in the Report: 

"There is no direct financial return to the US Government. Instead, the costs 
to the Government has been limited to budgeted levels and any revenues above 
costs are available for investment in the follow-on commercial system. 

"All revenues collected by EOSAT during the Landsat 4 and 5 phase will be 
invested in market development efforts and ground segment facility, as part of 
EOSATs equity investment in the program. This investment of revenues is inte- 
gral to the ECjSAT approach for a viable commercial industry to emerge from 
tne program.** 
Against this background, and in conformity with the obligations imposed by the 
contract, EOSAT commenced the commercialization. One of tne first steps was a re- 
duction in price charged for the standard TM scene from $4400 chained by NOAA 
to $3300. That price remained in effect until 1989, and only late last year did the ? 
price return to the level charged by NOAA in 1985 (but still 20 percent lower in } 
real, inflation-adjusted dollars). At the same time EOSAT drove the cost of oper- ^ 
ations for the Landsat 4 and 5 down from a 1985 level of $40 million per year to ! 
under $20 million annually and beginning October 1, 1992, EOSAT will absoii) all J 
the costs for operations of Landsat 4 and 5, as well as all operational costs for 
Landsat 6 following launch. It should also be observed that when EOSAT took over ; 
responsibility for the system in 1985, the satellites were not fully functioning and ^ 
were thought to have very limited life expectancy. Through careful and creative i 
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stewardship, EOSAT (in conjunction with NOAA and NASA) has been able to main- 
tfiun and enhance the performance of these two satellites well beyond their design 
lives. This action prevented a data gap which had been predicted by most observers 
to result fiT>m the innumerable delays encountered with the laundi of Landsat 6. 
EOSAT has developed a domestic and international marketing team to help expand 
maikets and sell Landsat data worldwide. We have also developed innovi^ive new 
products in response to user needs. In addition, we are diligently working to open 
new maricets and data applications, and providing technical support to customers. 
The investment by EOSAT to develop a virtually nonexistent manet with two a^ed 
and faltering spacecraft, resulted in a remarkable growth in sales for, and applica- 
tions of Landsat products. This growth and market development has served as a cat- 
alyst for industrial growth and iobs. EOSAT itself has 104 employees and during 
the last few years has watched downs of new companies being created to add value 
to Tiandsat data products. In Maryland alone, ten new value-added companies have 
entered the marketplace in the past five years. We would also note that during the 
turmoil over funding for Landsat 6, EOSAT offered a fixed price contract for the 
spacecraft and contributed a substantial amount of funding mm its data sales to 
ofbet the cost. Before the most recent developments, EOSAT offered again to build, 
on a fixed price basis, the next spacecraft, Landsat 7, at a cost well below the one 
estimated now by the government. 

In sununaiy, EOSAT has made a unique and significant contribution to maintain- 
ing and developing this program both in terms of corporate investment and intellec- 
tual support. It has driven down cost, opened new mariiets, and in the daikest days 
of the program, was one of its few supporters. 

Question 5. How does continuation of this practice help ensure that the public in- 
terest is being served? 

Answer. In the past five years, EOSAT has learned a number of lessons that wiD 
allow us to continue to operate the system for significantly less than the federal gov- 
emment with a better product and superior service. We believe that baaed on its 
proven tradL record, EOSAT should continue to be the exclusive marketing distribu- 
tor for Landsat data. In 1984, Senator HoUings, in reviewing the arnm^ment be- 
tween the private sector and the government set out in the Commeroalizataon Bill 
condaded, that it was a good deal for the taxpayer. We believe the same is tnie 
today. 

itie Congressional Budget Office also supports the conduswn that the private sec- 
tor ofifers the best option lor operating the Landsat system. In its report on 'Cnooor- 
aging Private Investment in Space A^ivities* (February 1991) stated (p. 75): 

"Maintaining the private sector as an operator of Landsat would probably 
permit the current assortment of land remote sensing data to be proonoed at 
the least cost to society. EOSATs trade record supports the belief that the pri- 
vate enterprise, with its freedom to make new cost-saving investment, can lower 
production cost. Moreover, if sateltite costs were riiarra between the federal 
wvemment and the private operator, and the federal contribution limited to a 
fixed amount, the government could avoid the risk of overruns in sateTlitr oon- 
stmction — as it has in the current arrangenient to bofld Landsat 6. In the long 
ran, however, keeping private investment in remote sftising alive would retain 
the possibiHty of commeroalizing the entire system, or of broademng the scope 
'I of private investment to include the distribution of data produced by other sys- 
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"Should EOSAT be retained as an operator of the wyf/Uan under this optaoo? 

Any change from the current organiaation of produ c tion would introdooe new 

stress in a 83rBtem that has already been transferred &on one federal operator 

to another and then to EOSAT. A new operator would essentially start from 

point zero yet again.' 

As noted above, Uie nominal price for the standard full TM scene is eqniTalent 

to ttm coal in 1985, but ngnificantly less in real dollars. Remote Sensing data is 

tnily a ^obal market place with competitors in France, Russia and India. Tbeae 

cnnitries win soon be joined by Canada and Japan. There is no in nnnnnly in lemote 



leiHiiig. THe international marketplace serves as the *regulalor^ of prices and if 
EOSAT— or any other participantr— hopes u> retain and improve its market share, 
its prices must be competitive and attractive to porchaaers both domestically and 
iitemalionally. 

DATA GSAXTS 

6a. Mr. Silvestrini, as you have trsiifyd, EOSAT has CBgwed NASA in 
over posnble data grants for gkbal change reaevdbera. Why liaaat fins 
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type ofproposal been made are the Congress began considering legislation affecting 
EOSATs future? 

Answer. EOSAT already provided a research data grant to NASA in 1989 in sup- 
port of NASA's Environmental Observation Commercialization and Applications 
Program (EOCAP). This grant supported aporoximately $350,000 of NASA researdi 
sponsored under a NASA Announcement ol Opportunity to the research community. 
EOSATs current proposal to NASA dates back to November 1990 and immediately 
follows my joining EOSAT, not necessarily any proposed legislation. 

Question 6b. Am I wrong in noting that these proposals will only be in effect until 
September 30 of this year/ What is the reason for limiting your proposals in this 
fasnion? 

Answer. Our proposal to NASA for data grants is intended as a pilot program de- 
signed to lead to development of a long term data policy for Landsat 6 and be^nd. 
The program will expire September 30 because NAJSA has funding only for this fis- 
cal year for data purchases, and because NASA needs the data quickly. We are con- 
tinuing to analym with NASA the Landsat-6 era situation. 

Question 6c. While this type data grant will help environmental researchers doing 
work for NASA, will it help other Landsat data users? What types of pricing reduc- 
tions have been offered to other academic, government, or non-profit researchers? 

Answer. Our data grant proposal docs not specify, or imply the type of research 
which NASA should support with grant data. We encourage broad application of 
Landsat data for a wide range of research opportunities. The language of the MoU 
which was signed by EOSAT and is dose to being signed by NASA does not restrict 
NASA in its use of grant data for research. 

With respect to the (question of price reductions. Public Law 98-365 requires that 
Landsat data be supplied on a nondiscriminatory basis, except as noted in Section 
504 which deals with special provisions for data grants. EOSAT has always been 
receptive to unsolicited proposals to support special projects such as unique research 
or demonstrations. However, our efforts have been airected toward cooperation with 
NASA or similar agencies on the subject, because we are not equipped to provide 
rigorous peer review and criticism of the merits of researchers proposals. 

Within the limits of our statutory authority, we have made special provisions with 
government agencies to provide special services at reduced prices. The Persian Gulf 
War was an example wnere the government was given broad usage provisions and 
accelerated delivery of data. We are actively pursuing similar, and broader arrange- 
ments with agencies of the US government for the future. 

LANDSAT 6 

Question 7a. As you are well aware, Landsats 4 and 5 may cease operations at 
any time, having long ago exceeded their three-year design lives. Landsat 6 has 
been in development lor a number of years and is needed to ensure data continuity. 
What is the status of the Landsat 6 spacecraft? 

Answer. Currently Landsat 6 is going through extensive environmental tesing. 
Following the environmental tests the spacecraft will be shipped to the Western 
Test Range at Vandenberg Air Force Base for integration with the launch vehicle. 
The launch window, established by the USAF, is centered around January 22, 1993. 

Question 7b. What has been the cause of the delay in launching Landsat 6? 

Answer. The major cause of delay for Landsat 6 was associated with the Shuttle 
Challenger disaster in 1986, followed by the disappearance of the Vandenbeiig Shuf- 
fle launching opportunity (which required complete redesign of the spacecraft for an 
expendable launch vehicle) compounded by subsequent budget difliculties at NOAA. 
After the program was restarted in April 1988, there was a further delay associated 
with a lack of space-hardened MOS and Super CMOS electronic chips. The lack of 
space hardened electronic components was industry wide and did cause delays in 
a number of other space programs. 

In November 1991, when I joined EOSAT, one of my first actions was to review 
the status of Landsat 6. At that time I became uncomfortable with the level of test- 
ing scheduled for Landsat 6 and I requested concurrent judgment by the integrator 
(GE). The result was a revision in the spacecraft integration schedule to permit 
more substantive testing. NOAA was immediately advised of our decision and 
agreed with the recommendation. Under the new schedule the spacecraft will be de- 
livered to the launch site in the late fall. 

FINANCIAL STATEMENTS 

Question 8. Following up on questions that Senator Pressler and I raised at the 
hearing, please provide to the Subcommittee EOSAT's financial statements for the 
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last five ^ears. In addition, we request information on EOSATs net data sales for 
1986-91 m a manner similar to the attached statement. 

Answer. EOSAT submits complete, audited, financial statements to NOAA. These 
have been sunmiarized on an annual (calendar year) basis below. It is not EOSATs 
practice to publish sales by customer. If fact, we have worked diligently to protect 
against dissemination of this information at tne request of our customers. We would 
be happy to meet with the Subcommittee staff to discuss in detail questions relating 
to the nnancial aspects of the program. 

Data Sales, 1986-91 



C^mteyMT 


1986 


1967 


1966 


1969 


1990 


1991 


Data Sales (SlOOOs) 

U.S. Govt Sales ($10005) 


9.373 

5.656 

5.939 

9 


9.738 

6.042 

7.224 

11 


8,622 

4.455 

7.400 

11 


10.194 

4.524 

7.832 

12 


13.599 

6.021 

8.046 

13 


14.730 
6711 


GfDund Station fees (SlOOOs) .„ 

Number of Stations 


7.B32 
12 



Questions Asked by Senator Pressler and Answers Thereto by Db, 

SiLVESTRINI 

QuesUon 1. Starting October 1, 1985 when the NOAA/EOSAT contract began 
thnmrii Mardi 1992, provide the dollar anunint of revenue received by EOSAT, hy 
year, irom data sales and foreign station access fees and rovalUes. Pot ea^ of these 
yean provide the dollar value of revenue resulting from tne sale of data productA 
to the UjS. federal government. For each of these years provide the Mlar vahae of 
revenue from foreign station access fees and royalties. 
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QuesHan Z Starting October 1, 1985 when the NOAA/EOSAT contract began 
throng March 1992, provide the dollar anaoont of revenae reaxYtd from NOAA, by 
year, to cover cosu associated with the operation of Landsau 4 an<i 5 and related 
data pgnrrwiiig, distribution, costomer services, and other E06AT expenaea, 
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received from KOAA Uir the ofer^ziaaa at Landaaca 4 and » <MiIy < 
ered die eo^s associated with the s^actcr^fti command and controi, the receycioa 
of daUi, and d^a processing aaaodaked with updating gataiog archive liacinoi andt 
die ptpdactMo of data products. Customer services, diatri&itiaa, etid itaafiktr 
EOBAT cxpenaes asaociated wich marketing zndxdn^ edocatauL, pnunotku^ saiea» 
etc aae sopported by revenues gtnersLtd 5^m the saie af data prodocta, and tiiern^ 
fac; and are not part ^ the NOAA contract coats. 

Q^jfjim 3L Pmvide a simmary -SMcrTiJUcn of the activities g ame d mt by EOSAT 
wdi BiOAA fending for the yeara 13^5 znr^m^ 199":. 

^- Under ie therms fif the Fanrtaat cannnsTJ ai jgaTinn concract with the De^ 

of Commerce, EOSAT .a moonsbie for 2; liie dem^ waad taisrxataaa ni 
S, b* the oper^iona c:f Landaata 4 and x c; :he 3per3Csons (if Landaaf ft; 
aad d> the devekipment of :he remote «n«ing Tiarirta. keasia a and o af« 5uided 
(W die j B wgm ment; eienxenta of ihe amcract. whiie item c vui, d ans a tuMrfiitsdti 
"- ■ I of EOSAT. 
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With respect to item a, the procurement of Landsat 6, EOSAT is the prime con- 
tractor, witn subcontract arrangements with GE Astrospace and Hugdies SBRC for 
the spacecraft and instrument, respectively. EOSAT assumed partial financial re- 
sponsibility for the new Landsat ground segment, with facilities located in Lanham, 
Maryland and Norman, Oklahoma. The construction of the space segment and of the 
data processing portion of the new ground segment for Landsat 6 was negotiated 
at a firm fixea price to the government at $220 Million, with the provision that 
EOSAT would return $10.8 Million to the government from data sales. The final in- 
stallment, or $800,000, will be paid by March 1993, resulting in net cost to the gov- 
ernment for Landsat 6 of $209.2 Million. 

Landsat operations have been funded by the government from the inception of the 
EOSAT contract up to September 30, 1992, when EOSAT assumes total financial 
responsibility for the operations of Landsats 4 and 5. During this period, the cost 
to the taxpayer for the operations of the Landsat system decreased from $40 Million 
to $20 Million annuallv. EOSAT is contractually responsible for paying for the oper- 
ation of Landsat 6 following launch. Government funding to EOSAT Tor operations 
covered only costs associated with spacecraft command and control, data reception 
and preorocessing, and product generation. Beginning October 1, 1992 all these 
costs will be funded by EOSAT from data sales revenue, thereby relieving this fund- 
ing expense from the taxpayer. 

Development of the remote sensing market was a no cost item to the government. 
EOSAT m pursuing this objective has invested in excess of $17 Million to develop 
the market. In addition, we have made capital investments in the space segment 
in the form of an additional downlink antenna, enhanced communications capabili- 
ties, and alterations necessitated by changing the solar crossing time (a change in- 
stigated at the data users request). Also, capital investments nave been made by 
EOSAT in the ground segment in the data capture facility and the new 11 meter 
antenna locatecT outside Norman, Oklahoma. In fact, the facility and antenna were 
totally funded from EOSAT non contract revenues. Total EOSAT capital invest- 
ments for space and ground system hardware are approximately $20 Million at ^is 
time and growing. 

Question 4, Provide a coniparison of the data sales market projections as pre- 
sented in the original NOAA/EOSAT contract with those actually realized on a year 
by year basis from October 1, 1985 through 1991. 

[In thousands of dolars] 



Caisgorios 


i98&-4Jh 
quarter 
CVl985 


1986 


1967 


1968 


1969 


1990 


1991 


1982-1M 
^M9Q2 


Market Projection Origi- 
nal Contract 


$3,432 
2.759 


$16,237 
15.312 


$12,220 
16.966 


$8,580 
16.043 


^$28,306 
18,040 


^$19,460 
21.655 


^$21,020 
22.590 


^5700 


Actual Revenue 


4.402 



^ Adjusted per changes required by lylod 19 to lie Confracl 

Question 5. Starting October 1, 1985 through March 1992, provide the net earn- 
ings, by year, of EOSAT as an operating entity resulting from the roimbursement 
of operating costs by NOAA and tne sale of data products and receipt of foreign sta- 
tion access fees and royalties. 

[In thousands of dolars] 



Categories 


1965-4lh 
quarter 
CV1965 


1966 


1987 


1968 


1969 


1960 


1991 


19O0-1M 


Total Data Sales' 


$1,350 
1,409 
1.625 
3.051 


$9,373 

5.939 

12.070 

52.201 


$9,742 

7.224 

12.561 

12.654 


$8,643 

7.400 

11.688 

25.408 


$10,208 

7.832 

8.498 

43.364 


$13,609 

8.046 

10.570 

39.474 


$14,756 

7.832 

11,061 

26.976 


S2.S06 


Ground Station Fees 

Landsat 6 Contract 


1.809 
2.296 
3.165 


Total Revenues 


7.435 


79.583 


42.181 


53.139 


69.902 


71.699 


60.627 


9868 






Pre-tax Earnings' 


1.591 


10.486 


11.173 


9.468 


8.851 


8.590 


11,007 


2.019 



^ hdudes sales of miscellaneous items (posters, etc.) from 1987 through March 1992. 

'bMiudee equipment relocation in 1969 and 1990. 

'These nominal earnings are incorporated in the financial statomenfe of the parent companiee. Not included dbove are the EOSAT 
capital investments in the space ana around staion segments, derived from lie total revenue shoon, nor the addiknal eipentM 
incurred by the parent companiee in developinQ Landsat 6 in excess of t>e fixed price contract In addlfon. Mufng. revenue and 
earnings are expected to be impacted by EOSArs autonomous operation of Landsat 4. 5. and 6 in lie 4li quarter of 1»2 and beyond. 
vvhen ne operaion revenue ceases, and by lie oondusion of the Landsat 6 contract 
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Question Asked by Senator Pressler and Answer Thereto by Mr. Peck 

Question 1, For the period 1975 to October 1985 when the NOAA/EOSAT contract 
began, provide the dollar amount of revenue, by year, from the Landsat data sales 
and foreign station access fees and royalties. 





Landsat Revenue 






FrscalyMr 


Landsat tHos 


Poreionttafon 


1975 


$909,009 

2.093.664 

1.453.837 

1.976.068 

2,131,813 

2,388.567 

2,495,268 

2.941.279 

28,138.560 

29.963.223 

210.976.525 




1976 (15 months) ... 




1977 




1978 




1979 




I960 




1981 




1982 




1983 


4.235,000 


1984 


4.505,000 


1985 


5.877.000 







^ AoMK fees which wsre oolected by NASA prior to 1963 are not known by tw USGS. 

'feidudes NOAA daU acquiaion charges of $4,091,675. $6,130,275. and $5,313,906 for FY 1963. 1964. and 1965, respedivsly. 

Prepared Statement of David Bartlett, President, Radio-Television News 
Directors Association 

On behalf of the Radio-Television News Directors Association (RTNDA), I am 
pleased to submit the following statement for the record of the subcommittee's hear- 
ing on S. 2297, to revise the and Remote-Sensing Commercialization Act of 1984. 

The Radio-Television News Directors Association is the principal professional or- 
ganization of journalists who rather and disseminate news ana other information 
on radio and television in the United States. 

For several years, RTNDA has sought to create a more favorable regulatoiy envi- 
ronment in order to encourage private companies to launch and commercially oper- 
ate new remote-sensing satellites in space. RTNDA seeks greater availability of ni^ 
resolution earth images for use by the news media to inform the American pubhc, 
in keeping with the nation's open skies policy and free from unwarranted govern- 
ment interference. 

To date the sole focus of S. 2297 has been the government's Landsat program as 
it has developed under the 1984 Act. That concern is addressed by changes through 
titles rV ana V of S. 2297. RTNDA's area of special concern, as just indicated, is 
that part of the 1984 Act that pertains to the licensing of private remote-sensing 
systems, which provisions would be recodified by title III of S. 2297. 

The Subconmiittee should not neglect the opportunity, through amendments to 
title in and related provisions of the bill, to correct conceptual nustakes and uncon- 
stitutional procedures in existing provisions of the 1984 Act as they apply to pri- 
vately funded commercial systems, specifically 15 U.S.C. Sections 4241, 4242, 4243 
and 4277. 

RTNDA seeks changes in federal law that will assure application of First and 
Fourth Amendment free-press and search-and-seizure-protections for space-based 
news gathering. The remote-sensing systems now in orbit are not fMw suitable for 
news and information gathering. But future systems may be designed for more time- 
ly and higher resolution data acquisition. Changing current federal law will encour- 
age private investment in a ''mediasat" or other privately funded company in the 
business of selling high-resolution imagery to news outlets around the world. 

RTNDA has argued that the 1984 Act does not adequately accommodate constitu- 
tional requirements and that Commerce Department regulations do not implement 
the Act in a manner consistent with the Constitution. (See Petition for Rulemaking, 
filed bv RTNDA et al. with the National Oceanic and Atmospheric Administration, 
April 1, 1988. This pleading has been provided to the Subcommittee staff.) In the 
Federal Register of January 18, 1989, NOAA rejected most of the proposals. NOAA 
said then tnat it would start further rulemaking to address some of the proposals, 
but it has not done so. 

The need for Congressional action in this matter is due in part to the failure of 
NOAA to do what it could do to improve its own regulations; out, noore fiindamen- 
taUy, the need for statutory reform stems largely m>m the failure of Congress in 
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Subchapter IV of the Act (Title III of S. 2297) to establish a re^latorjr structure 
that clearly mandates the free-press, free-enterprise and open-skies policies of our 
governmental system. 

The current provisions of the Act create a statutory scheme for licensing new com- 
mercial remote-sensing satellites to private entities that are willing to accept a sta- 
tus similar to government contractors while assuming the full financial risks of pri- 
vate entrepreneurs. This scheme is not consistent with other government policy, in- 
cluding Presidential directives, which encourage U.S. private industiy to develop 
commercial, free-enterprise applications in space. 

Hierefore, with respect to both S. 2297 and H.R. 3614, we have proposed amend- 
ments designed to (1) create a less forbidding regulatory environment which would 
be more conducive to private investment for journalistic and other private, commer- 
cial imaging purposes, and (2) accommodate vital governmental interests in protect- 
ing national security and in meeting international obligations without infringing 
upon First Amendment and Fourth Amendment rights ofprivate citizens, incluaing 
journalists. 

Several of the amendments proposed by RTNDA were adopted by the House Com- 
mittee on Science, Space and Tecnnology in H.R. 3614, and we are working to gain 
floor amendments to that bill in order to fully achieve our goals, which are to 

(1) incorporate a standard ("serious and imminent iiyury" to national security or 
international obligations) and a procedure (case-by-case court ii\junctive relieO con- 
sistent with traditional First Amendment law; 

(2) provide procedures for licensing, suspending and terminating satellite oper- 
ations in a manner that meets due process requirements, including agency hearings 
and written findings and conclusions by the agency, with normal judicial review 
thereof; 

(3) eliminate the provisions for administrative searches and seizures; 

(4) qualify the nondiscriminatory access requirement to give media-operated sat- 
ellite companies first use of data; and 

(5) retain the current statutory provisions that give the departments of Defense 
and State advisory rather than determining roles on matters of national security 
and international obligation, respectively. 

Attached are RTNDA*s proposed amendments, referenced to existing provisions of 
Title 15 of the U.S. Code, Sections 4241-43 and 4277. In S. 2297, these provisions 
are to be substantially recodifled through Sections 301-03 and 505. 

In addition to all of the changes in these provisions proposed in RTNDA's at- 
tached amendments, RTNDA here obiects to S. 2297*s change from existing law in 
the first sentence of Section 505 of tne bill. As explained in the attached, RTNDA 
has proposed that the second sentence of that section be changed to make it clear 
that the Secretary of Defense may recommend but may not malce the final decision 
with respect to remote-sensing matters related to national securitv. The first sen- 
tence should, therefore, retain the Defense Secretary's role as one oi consulting rath- 
er than taking action. 

In the attachment, one rendition of the amendments is through amendatory lan- 
guage with section-b^-section explanation. The other rendition is through a text of 
the entire sections with additional and stricken language indicated appropriately. 

These changes are necessary to make the statute properly sensitive to constitu- 
tional and commercial concerns of potential private-sector license applicants. Entre- 
preneurs, including media oi^anizations, could not be expected to invest hundreds 
of millions of dollars in a business that is still subject to arbitraiy and unconstitu- 
tional decision-making (including the possibility of outright extinguishment of their 
investments) under tne broad and dangerous powers wnich the Act bestows upon 
government regulators. 

RTNDA is grateful to the Chairman, members and staff of the Subcommittee for 
the consideration being given to this matter. We ask that you or your staff contact 
me or RTNDA General Counsel J. Laurent ScharfT, a partner in the firm of Reed 
Smith Shaw & McClay in Washington, if you desire more information or discussion 
about RTNDA's concerns and proposals. 



PROPOSED AMENDMENTS TO SUBCHAPTER IV AND RELATED PROVISIONS OF THE LAND 
REMOTE-SENSING COMMERCIALIZATION ACT OF 1984, 15 U.S.C. 4241 ET SEQ. 

1. Section 4241 — Licensing private sector parties; authority of Secretary; limita- 
tion 
Amend subsection (b) by 

(1) striking the first comma and inserting therein the word "and"; 

(2) striking the next comma and inserting therein a period; and 
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(3) striking the remainder of the subsection: ''and any applicable international ob- 
ligations and national security concerns of the United States." 

Exolanation. — ^The language to be deleted is too broad an authorization for denial 
of a license. National security and international obligations are covered more care- 
fully under other provisions of the Act as qualiiied by these proposals. 

2. Section 4242 — Licensing requirements for operation 
Amend subsection (b) by 

(1) deleting the phrase **, at a minimum," in the opening clause; 

(2) deleting in paragraph (1) the phrases "and promote and ''and implement" and 
the word "section ; and adding the phrase 'the Secretaiys valid orders pursuant to 
sections 4243 and" atler the phrase "in accordance with"; 

(3) inserting before the semi-colon at the end of paragraph (2): ", but this para- 
graph shall not be construed to prohibit a licensee from publishing remote-sensing 
imagery before making the unenhanced data commercially available promptly there- 
after on non-discriminatory terms"; 

(4) deleting the last phrase in paragraph (3): "satisfactory to the President;" and 
substituting therefor: "consistent with the provisions of this subchapter, upon the 
approval of the Secretary;"; 

(5) inserting afler the first three words of paragraph (4) the phrase "at normal 
charges"; 

(6) deleting in paragraph (5) the phrase ", obtain advance approval of any in- 
tended deviation from sucn characteristics,"; and 

(7) substituting a period for the semi-colon at the end of paragraph (6) and delet- 
ing paragraphs (7), (8) and (9) of the subsection. 

Explanation. — ^The "at a minimum" language can be construed as supporting too 
broad an authority in the Secretary to speci5^ license requirements, while the ab- 
sence of the language does not preclude other reasonable requirements. 

Private licensees may be required to do what is truly necessary to protect national 
security and to observe international obligations, under orders of the Secretary and 
the courts, but they cannot constitutionally be required to "promote" national secu- 
rity and "implement" international obligations. 

NOAA has adopted a rule permitting a licensee to make first use of data for dis- 
semination or images to the public before promptly making the data available on 
a non-discriminatory basis; the statute should specifically authorize this practice, 
which would be important in the case of operation of a satellite by one or more news 
media entities. 

The change in paragraph (3) of the subsection would recognize that termination 
of satellite operations, which could include transfer to another private entity, is a 
matter for decision through normal nonpolitical, administrative channels, subject to 
administrative and constitutional due process protections, and is not a proper sub- 
ject for presidential fiat. 

The government should have no greater right to non-discriminatory access than 
any other purchaser of remote-sensing data, and hence the clarification in para- 
graph (4) of the subsection that the secretary may order the unenhanced data "at 
normal charges". 

The ability of the government to recognize threats to national security and seek 
ii\]unctive relief in the courts (under another proposed amendment here) depends 
on the government's ability to obtain "complete orbit and data collection characteris- 
tics of the system," as called for in the current law. The government would not, how- 
ever, have a need in that context, or the right under First Amendment law, to re- 
quire news-collecting organizations to seek advance approval of orbits; hence, the 
later requirement in the current law is to be deleted. 

Paragraphs (7), (8) and (9) of the subsection are antithetical to the concept of a 
private, free-enterprise information system protected by the First and Fourth 
Amendments. Other provisions of the Act, as modified by other proposals here, 
would assure adequate authority in the government to deal with serious threats to 
national security and international obligations. 

3. Section 424S — ^Administrative authority of the Secretary: review of adverse ac- 
tion on license application; judicial review of final actions 

Amend the title of the subsection to add: "; iryunctive relier 
Amend subsection (a) by 

(1) adding at the end of the opening clause: ", insofar as consistent with applica- 
ble law,"; 

(2) deleting from paragraph (1) the phrase ", on an immediate basis,"; 

(3) deleting paragraph (2); 

(4) deleting paragraph (6); and 
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(5) deleting the period and adding the followinff at the end of current paraffraph 
(7): ", subject to limiting statutory, constitutional and other evidentiary privileges 
and rules; ; 

(6) adding a new paragraph (6) as follows: ''(6) apply to a United States District 
Court for a temporaiy restraining order or injunction to prevent serious and immi- 
nent injury to a distinct and compelling national security interest of the United 
States, or to prevent a serious and imminent violation of a valid international treaty 
obligation of the united States." 

Amend subsection (b) by 

(1) deleting ''(I), (aXS), or (aX6)," following the phrase ''pursuant to subsection 
(a)"; 

(2) adding the phrase ", with written findings and conclusions," after the phrase 
"on the record"; 

(3) adding the word ''for^ afler the phrase ''after an opportunity". 
Explanation. — ^The changes in Section 4243 are proposed to eliminate the perva- 
sive, invasive and unconstitutional supervision ana control which the Secretary is 
empowered to exercise under the Act. Other existing law is to the contrary of this 
Act s grant of unoualified powers to the Secretary. S«e, e.g., the Privacy Protection 
Act of 1980, 42 U.S.C. 2000aa, which is a well-considered policy determination by 
the Congress to give news gatherers additional protection from searches and sei- 
zures. Under the section as amended, the Secretary would be deprived of a power 
to take "immediate" action in terminating, suspending or further conditioning li- 
censes, because a system of administrative appeal, with decisions based on hearing 
records and written findings and conclusions, together with judicial review (as well 
as injunctive relief as proposed here), is preferable policy and is constitutionally re- 
quired. 

4. Section 4277— Consultation 

Amend subsection (a), the second sentence, to delete the word "determining^ and 
substitute therefor the word "recommending". 

Amend subsection (b), the second sentence, to delete the word "determining" and 
substitute therefor the word "recommending". 

Explanation, — ^The Secretary of Defense and the Secretary of State are under- 
standably to be consulted on matters within their areas of special knowledge. Never- 
theless, the Secretary of Commerce, as the person with responsibility for tne licens- 
ing of private remote sensing systems, should have the ultimate authority for mak- 
ing a balanced decision about the need for specific national security and treaty-re- 
quired conditions on licenses. The final and comprehensive decision by the Secretary 
of Commerce, based on reasons stated in writing, will be the decision reviewable by 
the courts. 



PROPOSED SUBCHAPTER IV— LICENSING OF PRIVATE REMOTE-SENSING SPACE SYSTEMS 

§4241. General authority 

(a) Lacensing private sector parties; authoritv of Secretary; limitations 

(l)In consultation with other appropriate Federal agencies, the Secretary is au- 
thorized to license private sector parties to operate private remote-sensing space 
systems for such period as the Secretary may specify and in accordance with the 
provisions of this subchapter. 

(2) In the case of a private space system that is used for remote sensing and other 
purposes, the authority of the Secretarv under this subchapter shall be hmited only 
to tne remote-sensing operations of sucn space system. 

(b) Grant of license; conditions 

No license shall be granted by the Secretary unless the Secretary determines in 
writing that the applicant will comply with the requirements of this chapter[J caid 
any regulations issued pursuant to this chapter.[, and any applicaole inter- 
national oUigations and national security concerns of the United States.] 

(c) Review of applications by Secretary 

The Secretary shall review any application and make a determination thereon 
within one hundred and twenty days of the receipt of such application. If final ac- 
tion has not occurred within such time, the Secretary shall inform the applicant of 
anv pending issues and of actions required to resolve them. 

(d) Denial of licenses; Secretary to refrain from denying to protect licensees from 
competition. 

The Secretary shall not deny such license in order to protect any existing licensee 
from competition. 
§4242. Licensing requirements for operation 
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(a) No person who is subject to the jurisdiction or control of the United States 
may, directly or throu^ any subsidiary or affiliate, operate anv private remote- 
sensing space system without a license pursuant to section 4241 of this title. 

(b) Anv license issued pursuant to this subchapter shall specify[, at a mini- 
mum,] that the licensee shall comply with all of the requirements of this chapter 
and shall — 

(1) operate the system in such manner as to preserve [and promote] the na- 
tional security of the United States and to observe [and implement] the inter- 
national obligations of the United States in accordance with the Secretary's 
valid orders pursuant to sections 4243 and 4277 of this title; 

(2) make unenhanced data available to all potential users on a non-discrimi- 
natoiy basis, but this paragraph shall not be construed to prohibit a licensee 
from publishing remote-sensing imagery before making the unenhanced data 
commercially available promptly thereafter on non-discriminatory terms; 

(3) upon termination of operations under the license, make disposition of any 
satellites in space in a manner [satisfactory to the President] consistent with 
the provisions of this subchapter, upon the approval of the Secretary; 

(4) promptly make available at normal charges all unenhanced data which 
the Secretaiy may request pursuant to section 4272 of this title; 

(5) furnish the Secretaiy with complete oii>it and data collection characteris- 
tics of the system[, obtain advance approval of any intended deviation 
from such characteristics,] and inform the Secretary inunediately of any un- 
intended deviation; 

(6) notify the Secretary of any agreement the licensee intends to enter with 
a foreign nation, entity, or consortium involving foreign nations or entities[.]; 

[(7) permit ihe inspection by the Secretary of the licensee's equip- 
ment, facilities, and Anancial records; 

[(8) surrender the license and terminate operations upon notification 
by the Secretary pursuant to section 4243(a)(1) of this title; and 

[(9)(A) notify the Secretary of any ^alue added" activities (as de- 
fined by the Secretary by regulation) that will be conducted by the li- 
censee or by a subsidiary or afHliate; and 

[(B) if such activities are to be conducted, provide the Secretary with 
a plan for compliance with the provisions of this chapter concerning 
non-discriminatory access.] 
§4243 Administrative authority of the Secretary; review of adverse action on li- 
cense application; judicial review of iinal actions; injunctive relief 

(a) In order to carry out the responsibilities specified in this title, the Secretaiy 
may, insofar as consistent with applicable law — 

(1) grant, terminate, modify, condition, transfer, or suspend licenses under 
this subchapter, [and upon notiHcation of the licensee may terminate li- 
censed operations on an immediate basis,] if the Secretary determines that 
the licensee has substantially failed to comply with any provision of this chap- 
ter, with any regulation issued under this chapter, with any terms, conditions, 
or restrictions of such license, or with any international obligations or national 
security concerns of the United States; 

[(2) inspect the eauipment, facilities, or financial records of any li- 
censee under this suochapter,] 

[(3)1^2,) provide penalties lor noncompliance with the requirements of licenses 
or regulations issued under this subchapter, including civil penalties not to ex- 
ceed $10,000 (each day of operation in violation of such licenses or regulations 
constituting a separate violation); 

l(4)](3) compromise, modify, or remit any such civil penalty; 

[(5)]rO issue subpoenas for any materials, documents, or records, or for the 
attendance and testimony of witnesses for the purpose of conducting a hearing 
under this section; 

[(6) seize any object, record, or report where there is prchahle cause 
to believe that such object, record, or report was used, is being used, 
or is likely to be used in violation of this chapter or the requirements 
of a license or regulation issued thereunder; and 

l(7)](5) make investigations and inquiries and administer to or take from any 
person an oath, aflirmation, or affidavit concerning any matter relating to the 
enforcement of this chapter, subject to limiting statutory, constitutional and 
other evidentiary privileges and rules; and 

(6) apply to a United States District Court for a temporary restraining order 
or injunction to prevent serious and imminent injury to a distinct and compel- 
ling national security interest of the United States, or to prevent a serious and 
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imminent violation of a valid international treaty obligation of the United 

States. 
(b) Any applicant or licensee who makes a timely reauest for review of an adverse 
action pursuant to subsection (a)[(l), (a)(3), or (a)(6),] of this section shall be enti- 
tled to adjudication by the Secretary on the record, with written findings and con- 
clusions, after an opportunitv for an agency hearing with respect to such adverse 
action. Any iinal action by the Secretary under this subchapter shall be subject to 
judicial review under diapter 7 of Title 5. 



SUBCHAPTER VI— GENERAL PROVISIONS 
♦ ♦ * ♦ * ♦ ♦ 

§4277. Consultation 

(a) (Consultation with Secretary of Defense on national security matters 

The Secretary shall consult with the Secretary of Defense on all matters under 
this chapter affecting national security. The Secretary of Defense shall be respon- 
sible for [determining] recommending those conditions, consistent with this diap- 
ter, necessary to meet national security concerns of the United States and for notify- 
ing the Secretary promptly of such conditions. 

(b) (Consultation with Secretary of State on international obligations 

(1) The Secretaiy shall consult with the Secretary of State on all matters under 
this chapter aflectmg international obligations. The Secretary of State shall be re- 
sponsible for [determining] recommending those conditions, consistent with this 
cnapter, necessary to meet international obligations and policies of the United 
States and for notifying the Secretary promptly of such conditions. 

(2) Appropriate Federal agencies are authorized and encouraged to provide re- 
mote-sensing data, technology, and training to developing nations as a component 
of programs of international aid. 

(3) The Secretary of State shall promptly report to the Secretary any instances 
outside the United States of discrinunatory distribution of data. 

(c) Reimbursement of system operators for certain costs 

If, as a result of technical modiiications imposed on a system operator on the basis 
of national security concerns, the Secretary, in consultation with the Secretary of 
Defense or with otner Federal agencies, determines that additional costs will be in- 
curred by the system operator, or that past development costs (including the cost 
of capital) will not be recovered by the system operator, the Secretary may require 
the agency or agencies reauesting such technical modifications to reimburse the sys- 
tem operator for such additional or development costs, but not for anticipated prof- 
its. Reimbursement may cover costs associated with required changes in system per- 
formance, but not costs ordinarily associated with doing business abroad. 



Prepared Statement of Dr. C. Peter Magrath 

Mr. Chairman, members of the Subcommittee, my name is Peter Magrath and I 
serve as the President of the National Association of State Universities and Land- 
Grant Colleges (NASUGGC). The membership of the Association includes 149 public 
universities — at least one in every state of the Union. I am honored to submit testi- 
mony on their behalf. 

The members of NASULGC and I applaud this Subcommittee's effort to review 
and consider the restructuring of L.andsat policy. We certainly are pleased to have 
this opportunity to express our strong support for the Liand Remote Sensing Policy 
Act of^l992 (S. 2297) tnat was introduced oy Senator Pressler earlier this year. 

Agriculture, forestry, fish and wildlife biology, water resources, environmental 
science, public policy and planning, marine science, and many other segments of the 
university community are aflected by the nation's land remote sensing policy. A 
maiiginal-cost policy for Landsat imagery and aerial intelligence woula allow re- 
searchers at our public research universities to obtain badly needed data in a cost- 
effective manner for ongoing projects in such areas as: agricultural management 
and development practices; forest deforestation, degradation, and management is- 
sues; water quality and water resources management practices; rural and urban 
land-use management; pest control; marine resource management; environmental 
monitoring; fish and wildlife habitat management, protection, and conservation; en- 
dangered species monitoring and protection; global change; weather forecasting; en- 
ergy source locations; and rangeland condition and preservation. For the purposes 
contained in S. 2297, "marginal cost" should be defined as the cost of reproducing 
I shipping unenhanced data. 
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To be more speciiic, this Subcommittee might be interested in how particular in- 
stitutions are usinj? and would use Landsat data if marginal-cost pricing for such 
data was enacted. Some institution-specific examples are: 

Virginia Polytechnic Institute and State University uses the data to deiine land 
cover conditions as a data layer in the Vimnia Geographic Information System and 
in their water quality/nonpoint source poflution modeling programs. The high cost 
has made Landsat data prohibitive ana the institution has been forced to use less 
expensive alternatives. Marginal-cost pricing would make the data more cost eflec- 
tive and acceptable for VPFs use. 

University of Nevada-Reno has been prohibited from utilizing Landsat data be- 
cause of current costs. However, the University has identified the following as po- 
tential uses for the data: crop inventorv; identification of critical habitat Tor pro- 
tected animal species; identification of land-use impacts, including early warning 
signals of overutilization, by domestic and wild animals; monitoring the condition 
01 riparian habitat, range and forest vegetation, and the effects of lire and long-term 
drou^t; monitoring impacts of urban development on critical habitat; and monitor- 
ing capacity and availabilitv of water supplies. 

university of Wisconsin-Madison has conducted basic and applied research con- 
cerning enhancement and application of Landsat imagery since the inception of the 
Landsat program. In one single project performed between 1979 and 1981, the Uni- 
versity's Environmental Remote Sensing Center (in conjunction with EPA, and the 
Wisconsin's Department of Natural Resources) purchased 34 Landsat tapes to mon- 
itor trophic status of approximately 3,000 of the state's major lakes. 

Undertaking similar research at current data prices is simply not economically 
feasible. Other remote sensing research and education activities at the University 
include: statewide land-use mapping; soil erosion control planning; water qualitv de- 
termination; urban and rural non-point source pollution control planning; vdldlife 
forage potential and habitat suitability; crop stress detection; agnculturalconmiod- 
ity program compliance monitoring; irrigation management systems support; weath- 
er-related crop damage; forest stand mapping, forest condition assessment, and sig- 
nificant forest insect problems; soil mapping; National Resources Inventory support; 
stream flow estimation to support hydrologic structure design; long-term change in 
natural resource base from regional climate change; mapping superficial geology of 
the state; image map production; and geographic information systems development 
and use. The availaoility of high quality satellite imagery at reasonable prices is 
critical to the understanding of many agricultural and natural resource issues faced 
by Wisconsin and the nation. 

Mississippi State University currently uses Landsat data for the development of 
a multistage sampling technique to discriminate pine plantations from natural pine 
and inventoiy plantations in tne Mid-South region, inventory and monitoring or the 
Tropical Moist Forest in northern Guatemala, development of a multistage sampling 
scheme to inventor/ and monitor forestland within the confined floodplain oi the 
Mississippi River (Cairo, IL to Head-of-Passes, LA), and the development of meth- 
odology to facilitate large area natural resources inventory in the Mid-South region. 
With mar]^nal-cost pricing, the University could use Landsat data in archaeological 
investigations; environmental impact assessments; continued work in forestry inven- 
tory techniques, including the development techniques for assessing multiple-use 
benefits as part of the forest inventoiy; and wildlife habitat mapping. 

Tennessee State University, providing information on behan of the research and 
teadiing activities in the agricultural programs of the 1890 land-grant colleges and 
universities, indicates that Landsat data is used by the 1890 agricultural commu- 
nity in performing basic and applied research in forestry, soil conservation, soil clas- 
sification and management, crop assessment and monitoring, environmental assess- 
ments; and water quality studies involving erosion sediments. In classroom instruc- 
tion^ the 1890 land-grants use Landsat data in these areas: remote sensing of earth 
surface feature; quantitative approaches to remote sensing; introduction to geo- 
graphic information systems and spatial analyses; and principles of geographic in- 
formation systems for land resource assessment. The 1890 land-grant community 
could expand their utilization of Landsat data into soil management and conserva- 
tion, landscape planning and design, soil and water pollution, and environmental 
courses if marginal-cost pricing is enacted. 

Once the policy of making data available at marginal costs has become estab- 
lished, the public will be repaid for its large investment in numerous ways. There 
will be an explosion of new research involving remote sensing data that will produce 
both scientific and technical advancements in the public interest. The public interest 
will be served through greater access and use of Landsat's data by a multitude of 
sources — colleges ana universities, all levels of government and their affiliated agen- 
cies, farm organizations and individual farmers, environmentalists, small biisi- 
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nesses, and others — for a variety of projects in the national interest. Tax revenues, 
jobs, and new methods and techniques for interpreting data will be created from the 
new value-added entrepreneurs that will come forth to apply remote sensing to a 
host of problems. High schools and universities will set up training programs in re- 
mote sensing because of the rising demand, and a growing pool of people trained 
in the field will be created. Therefore, this policy would stimulate the use of remote 
sensing data and hasten the day when true commercialization — the private sector 
building and operating its own equipment — ^becomes feasible. 

S. 2297 correctly realizes that full commercialization of the Landsat program can- 
not be achieved in the foreseeable future, and this objective should not serve as the 
near-term goal of national policy. A national policy of nondiscriminatorv access to 
data would be the most beneficial use of land remote sensing data, and data gen- 
erated from any land remote sensing satellites funded by the United States Govern- 
ment via the generosity of the American taxpayer should be made available to all 
domestic users at prices that do not exceed the marginal costs of filling a specific 
user request. This type of national policy has the wholehearted support of 
NASULXlC's membership, and we hope this Subcommittee, along with the entire 
Senate, endorses the marginal -cost pricing concept when S. 2297 or similar legisla- 
tion comes before the Senate and when the issue is considered in any conference 
with the House of Representatives. 

The members of NASULGC have other interests in S. 2297 that we would like 
to see the Subcommittee consider. It is our understanding that other witnesses be- 
fore this Subcommittee will address these areas, so I do not wish to belabor them. 
However, I will take this opportunity to indicate our support for the following is- 
sues: the need for more and better sensors; mandating measures to ensure that data 
is delivered to users in a timely and eflicient manner; increasing the research, de- 
velopment, and demonstration, remote sensing applications and training in the uses 
of such applications; establishment of regional university-based technology transfer 
centers; expansion of the cooperative research and development activities; greater 
technology transfer including the development of public school curricula; a national 
land remote sensing data set of all data collected in the United States as weU as 
a global land remote sensing set; appointing a Landsat Advisory Council to ensure 
that the requirements of the user community are considered in relation to the tedi- 
nical development, processing and dissemination of data, and other matters relevant 
to the utilization and application of Landsat data; and promoting and encouraging 
development of an openly competitive private sector value-added remote sensing 
community. 

I am honored to have had the privilege of submitting testimony in relation to S. 
2297 on behalf of the members of NASULGC. Thank you. 



Prepared Statement of William P. Bishop, Vice President for Research, 
Desert Research Inctitute 

I am pleased to comment uoon the Landsat program and upon S. 2297; the "Land 
Remote Sensing Policy Act or 1992" which will amend or replace the Land Remote- 
Sensing Commercialization Act of 1984. 

I agree stronglv that it is time to change that 1984 Act. 

I was the NOAA official chained with "commercializing" Landsat at the time of 
the passage of the 1984 Act. In that capacity, I testified before this committee on 
a number of occasions with optimism regarding the "oommereialization experiment". 

I think it is clear now that the experiment failed. It failed for a nunmer of rea- 
sons, and I will elaborate on some of them in my remarks which follow. But let me 
just note at the outset that it is now my belief that the experiment is concluded 
and that it did not work. It is time to go on. 

I have carefully read both S. 2297 and the bill, H.R. 3614, being marked up in 
the House Committee on Science, Space and Technology. I most heartily endorse the 
directions being taken in these two oills. 

Of the two I favor the Senate version for one simple reason. It clearly recognizes 
a new national priority to continue the Landsat program for sound national inter- 
ests and it does not try to maintain an appearance of commereialization — an at- 
tempt that is made in the House version. 

I would like to make three simple points — points that are, I believe, largely incor- 
porated in S. 2297. They are: 

(1) There is a national imperative (studying global change and national security) 
that requires Landsat, and an overall national good in having the government sup- 
port it. 
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(2) The ''commercialization experiment" has failed, we should let it die and pro- 
ceed now with what needs be done. 

(3) The data should be made easily, inexpensively and widely available at the 
maii^nal cost of producing and shipping the copies. 

Let me elaborate on my rationale for these three points. They are inextricably 
intertwined. But all the branching arguments I have explored bring me back to the 
same three points. 

Today, as vou make clear in the findings and purpose of S. 2297, and as Senator 
Pressler made clear in his remarks in introducing the bill, there is a strong national 
(even international) imperative that runs entirely counter to the concept of commer- 
cialization. Today, it is imperative that we have all available sources of environ- 
mental data collected and used to understand the changes taking place on our plan- 
et. Today, Landsat is a major tool for this different tvpe of reconnaissance and 
study. Today, Landsat is a major component of Global Change Research. The major 
teneU of S. 2297 (and, I might add, H.R. 3164) recognize that national good. Thus, 
I fully support your approach to a new Landsat policy and law. 

Having stated the above, let me most forceluUy encourase you to stick to the 
course established in S. 2297, to recognize the national neea for Landsat as a na- 
tional system, to cast off any last vestiges of ''commercialization", and to make the 
data as widely and inexpensively available as possible. 

I have already testified before the House Committee urging them to not attempt 
to serve two inherentlv contradictory missions — studying global change and com- 
mercializing Landsat. I suggested that they stick to the new imperative of serving 
global change research. 

I argued that the new national and scientific imperative to acquire and use as 
much environmental data as possible requires open, easy and inexpensive access by 
all parties no matter what tneir motivation. All use of the data for studying our 

Slanet' will ultimately derive public benefit in understanding. Scientific use of the 
ata will, of course, advance our understanding of global change. Use for commercial 
motivations or other civic uses will also add understanding — ^understanding of where 
resources are located, where urban areas are growing, wnere human activities can 
take place, where forests might best be harvested, and so on. All of these things 
are a part of understanding our planet and how we fit into the laiiger "natural sys- 
tems". 

I argued that we should make all of the data from Landsat and the upcoming 
EOS and all other satellites freely and inexpensively available to all users no matter 
what their affiliation or motivation. We will gain in the long run from that ap- 
proach. 

Allowing the government-funded operator to make an additional profit from the 
sales of the unenhanced data was consistent with the intent of the 1984 Act. How- 
ever, the original intent was to plow those profits back into the building of the sub- 
sequent Landsat systems. Having made the change to a new rationale for the 
Landsat program and a new approach to data dissemination, it seems reasonable 
and to make the data available to all users at the marginal costs of copying and 
distribution instead of trying to maintain the fiction of "commercialization . 

Having ui^ged you to stay your new course, and make the data widely available, 
I cannot resist reflecting a bit on history on how we got to the situation where we 
need to change to this new course. 

In 1984, conunercialization seemed the proper course. At the time of the passage 
of the 1984 Act, we were all caught up in the attempt to make the system self-sus- 
taining outside the government. The dominant concept was to move those govern- 
ment activities that could survive outside the government out to the private sector. 

The roots of this approach go back to the rhetoric surrounding Landsat, from its 
very inception, that it was aimed at "practical applications" and "commercial" im- 
pact. That rhetoric recognized a larger national good only to a small extent and 
often incidentally. No one had yet invented "global change research". Thus it seemed 
reasonable, even exciting, to remove Landsat from its government sponsorship and 
place it in the private sector with an initial "dowiy" or "subsidy" (though some of 
us were forbidden to use the word "subsidy" in the 1984 discussions). 

But there were counter themes throughout the history of the "conunercialization". 
Not everyone wanted to continue the program, even under commercialization. Not 
everyone believed that the program coula be commercialized. Let me trace these 
counter themes briefly, but limit that review to the past decade. 

In 1982, the "President's Private Sector Survey on Cost Control" (known as the 
Grace (Commission) reviewed both Landsat and the meteorological satellites. They 
found a long standing antipathy in 0MB to the Landsat program and remarked: 

The Administration, as represented by 0MB and the Cabinet Council on (Dom- 
meroe and Trade, has decided that non-defense Government needs for land remote 
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sensing data are either not critical or can be acquired in some other way. Simply 
stated, the government neither wants nor needs the civil land remote sensing sys- 
tem." 

They also came to their own conclusion regarding cutting costs for the government 
and recommended an administration policy, by stating: 

''Whether or not the governments s attempt to commercialize civil land remote 
sensing activities is successful, the Government should stick to its plan not to 
launch any (Landsats) beyond Landsat D.** 

That Commission specifically recommend commercialization of the data portion of 
the then current Lanosat program. I will come back to that point later. 

OMB's position was then, and continued to be, to stop the program immediately. 
The users and program managers wanted a continued program for the foreseeable 
future. A possible compromise, mainly ofTered to temporize, was to buy one more 
satellite (tnen called Landsat D prime, which would have become Landsat 6). 

The Secretaiy of Commerce had his own advisors, a "Land Remote Sensing Sat- 
ellite Advisory Committee", sometimes called the 'llalbouty Committee" after its 
chair, Dr. Michel Halbouty. The President of my Institute, Dr. James Taranik, both 
served on that Committee and chaired its "Commercialization Working Group". 

In a recent conversation he recalled some of that experience and I paraphrase him 
here: 

The Committee felt it was absolutely essential to get the government out of those 
elements of land remote sensing that competed with the private sector potential. 
But it was just as essential for me government to continue constructing, launching 
and operating the satellites, as no possibility for a self-supporting private system 
existed. 

The commercial potential, the committee felt, was in the potential for data inter- 
pretation and software programs to make the data user friendly. If a transfer to the 
private sector was mandated hy policy or law, the government should pursue a grad- 
ual transfer, the committee said. Transition of the Landsat program to an all-indus- 
tryprogram might then be completed by the end of the Century. 

'The Halbouty committee was offered something it didn't want to do in 1983. 
David Stockman and 0MB had proposed that Lanosat be commercialized or killed. 
The Committee objected to this because they thought it would take at least 10 years 
to transition from an experimental program to an operational program. The commit- 
tee findings document tnis feeling. The original finaings said the US should provide 
the spacecraft and the operational costs, including launching the sensor. The Gov- 
ernment should write oft these costs in the public good, commercialization should 
begin with the data afler level zero processing to correct for sensor geometry. With 
the rest. Government should do no value added or processing. All processing from 
the arrival of the raw data on Earth should be commercial. 

The oil and minerals industry were campaigning hard for Landsat because they 
wanted the data. So, Stockman interpreted this to mean they should pay for it. He 
devised a litmus test that if a program had commercial oenefit, tnen industry 
should pay for it. The problem is they never really gave true commercialization 
chance. People were really out to kill the program because they were too short sight- 
ed to see the long term potential in the value added sector. 

The Halbouty committee never suggested the entire system could pay for itself 
in a commercial sense. In fact, they protested this notion. 0MB really had an agen- 
da to kill the program due to the general belief in the Reagan Administration that 
sovemment should stay out of the free market place. Stockman used this theory to 
frame his 1982 budget.'^ 

The Halbouty Committee was recommending getting the government out of com- 
petition with the private sector in data processing, out recommending continued 
procurement by the government of satellites and their operation. Furthermore, they 

recommended that in any policy for Landsat *%he first priority is data availability 
♦ ♦ ♦»» 

As the Halbouty Committee envisioned it, the government would contract with a 
company to build the satellites, operate them, and provide data down through and 
including unenhanced data. The government would use that data for its won pur- 
poses, which in those days were more limited than today. The data would then enter 
the commercial market place and stimulate the value added companies. The public 
interest would be served by wide distribution at the cost of reproduction. This was 
justified because the public was already paying for the system through taxes. The 
Halbouty Committee recommended this approach in 1982. Their recommendations 
were ignored at 0MB. 

By the time of the FY 1983 budget, David Stockman had laid down the ulti- 
matum—commercialize the system or terminate the program. Neither the Depart- 
ment of Commerce (which I joined just a little later) nor the Halbouty Committ^ 
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were pleased by this ultimatum, but both worked hard to keep the system going by 
commercializing it. 

The initial agreement within the Administration as understood by the group 
charged with the commercialization (which I came to head in December of 1983) was 
that there would be a one-time government cost spread over a few years and that 
this might be as much as $500 million. But afler that, there would be no more gov- 
ernment cost. 

By June 1984 two companies had been selected for contract negotiation. Both of- 
fered robust systems involving several satellites, new technology to stimulate the 
maiket, and a marketing plan to make the enterprise self sustaining. Both cost in 
the neighborhood of $500 million, though the source board thought contract nesotia- 
tions might bring that down somewhat. Both had market projections whicn we 
judged to be somewhere between optimistic and wildly unrealistic. But we felt there 
was a fighting chance over the next ten years for them to succeed, given the large 
initial suosidy and the improvements in technology. 

Bv July of 1984 Mr. Stockman had reneged on the original understanding of what 
mignt be done, and a new cost limit had been negotiated at $250M. Only one of the 
bioders, EOSAT, chose to restructure its program to meet that limit, and it did so 
by dropping a third satellite and all advanced technology. This made the system less 
robust, ana made the market projections unrealistic, and would have made it vir- 
tually impossible to make the program self sustainable. We proceeded 'l^etting on 
the come , hoping that new tecnnology could be added in the future through some 
other rationale or budget mechanism. 

Later that same month, 0MB began a series of crippling actions regarding 
Landsat, a series of actions that has continued for almost a decade. The first was 
a refusal by 0MB to forward a FY 1983 supplemental request that would have al- 
lowed the program to move forward quickly to avoid a preaicted data gap. This was 
followed later by an insistence that the contract be limited to only one satellite. 
Then came refusals to include the program in subsequent President's budgets. Then 
refusal to include operational costs. And so on. Only Congress kept the program 
alive. 

In short, an already crippled attempt at commercialization was incrementally 
brought back to the originally sug^estea compromise position of having the govern- 
ment buy just one more satellite. Tnat satellite is Lanosat 6. 

Along the way, at the request of Congress, NOAA commissioned three studies of 
the commercialization of Landsat. These were delivered in 1987. All three agreed 
with the original assessment of the Halbouty committee, namely that the program 
could not become self-sustaining for the foreseeable future. 

That brings me to today. We can now say that we have tried the ''commercializa- 
tion experiment". But we were unwilling to give it that initial boost that it needed 
to even have a slim hope of success. Now the imperatives have changed. The govern- 
ment recognizes its own need for Landsat. And we all recognize the national good 
in having uiat data for global change research. 

S. 2297 is the next logical step in this historical development of the Landsat sys- 
tem. Continuing even a small vestige of ''commercialization'' no longer makes sense. 

This brinffs me to the question oT data pricing or data dissemination. This is, as 
I have notea, one of the key difTerences between S. 2297 and the House bill. 

When the Landsat program was transferred to NOAA in 1983, 0MB required 
NOAA to recover costs for the operation of the entire Landsat data collection system 
through the sale of Landsat data. Without any supporting market analysis, the price 
for the data was arbitrarily increased from $100 lor an image and $200 for a com- 

guter compatible tape (CCT) to $400 for an MSS image and $700 for an MSS CCT. 
1MB required NOAA to sell Landsat-4 Thematic Mapper (TM) data for $4,400 for 
a CCT. The impact of these decisions drove the volume for the data products down 
initially and caused the dollar volume of data sales to decline. 

At about the same time, the Grace Commission recommended commercialization 
of the data output portion of the program with a totally free market approach in- 
cluding discrimmatoiy pricing and exclusive use. They remarked on pricing, as fol- 
lows: 

^Having] 70 percent of the revenue would provide incentive to raise prices. Fall- 
ing demand at nigh prices ♦ ♦ ♦ would keep prices from increasing beyond their 
value-in-use for key applications. 

It is not inconceivaole that prices for particular kinds of data (like those used 
for oil exploration) would escalate dramatically in a veiy few months ♦ ♦ ♦ 

It is important to emphasize that the mechanism outlined here might put the 
price of the raw data out of the reach of several end-use applications." 

They justified these otherwise unattractive features of tneir proposal by the con- 
tention that enormous revenues would be generated by the high-priced data and 
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that such high revenues might attract private firms to invest in a new space system. 
This was their approach to commerciahzation. 

Since that time, as we all know, the price for a scene has approached $5000. 

As you are hearing from others, this is prohibitive for many users, and a real inhi- 
bition on the value added industry. Your other experts have told you or will tell you 
that current prices are stifling to both research and the verv industiy the Grace 
Commission, the Halbouty Committee, the Administration and the Congress set out 
to stimulate. I take that conclusion on the part of those experts as axiomatic. It cer- 
tainly matches the predictions of the Grace Commission and what I hear from col- 
leagues. 

I said it above, and it bears repeating, all the Landsat data should be made avail- 
able to all users, no matter what their affiliation or motivation, at the marginal cost 
of reproduction and shipping. This I interpret to be the intent of S. 2297, and I ap- 
plaud that intent. 

There are two ways to reach that conclusion. One is to listen to the users — the 
scientists, loc&l governments, state agencies, and business. You are doing that in 
this record. I urge you to listen well. 

The second way is to ti^ a simple financial analysis of the pricing policy in S. 
2297 and an alternative with a "two tiered" pricing. One can consider foregoing the 
income provided by a "two tiered" pricing policy as a stimulus to the value added 
business. Let me discuss that briefly, then offer a bit of financial arithmetic. 

As a stimulus for business, the single tiered pricing policy described in S. 2297 
will shift "conrniercialization" to the portion of the marketplace where all have his- 
torically agreed that it has some change to succeed. The Dili will promote growth 
in the area of software and computer hardware to interpret and use the data and 
promote growth in the uses themselves. 

The commercialization of communication satellites in the 1960s was vastly dif- 
ferent than the attempt at commercialization of satellite remote sensing. With tele- 
communications, no training of the end user is involved. One simply picks up the 
telephone and dials. More importantly, the market already existed in full maturity. 
The communications satellites merely offered a better means of meeting the market 
need. Although satellite remote sensing data is applicable as an interpretive tool in 
a wide varietv of resource management fields, it takes training and computer pro- 
grams to reaa and interpret the data. This is the specialty of the "value added firm." 
That market is still small but growing. It is the market value added market that 
needs stimulation, not the space segment and not the distribution of the raw data. 

Current commercial pricing policy has repressed overall demand, resulting in the 
stunted development or specialized value added firms. There is little doubt, and you 
will hear thii Trom others more knowledgeable than I, that the enormous increase 
in demand for imageiy that would accompany a pricing policy based on marginal 
cost would stimulate an entrepreneurial bloom among numerous value added com- 
panies. 

Because remote sensing is applicable to all kinds of resource management fields, 
it would become the centerpiece of the raw material for the burgeoning business of 
the developing geofirraphic information systems (GIS). State government officiids and 
acadeoucs report tnat satellite data is presently ancillary to GIS because it is too 
expensive to incorporate. 

Sir>cc I^andsat commercialization policy was made in 1984, the availability and so- 
phistication of personal computers and the software that makes Landsat imagery 
"user friendly" nas improved dramatically. For example, some individuals now take 
satellite data down directly into their home computers with "home made" antennas. 
Landsat data ran now be analyzed on the lowest level Macintosh computer. Landsat 
data is being used in a few states to teach science education, geography and com- 
puter literacy to 7th and 8th graders. But the data is still too expensive for the vast 
majority. 

1 believe these developments alone could warrant a change in commercialization 
policy to make the raw data widely available at low cost and stimulate the segment 
of the market that helps the consumer interpret the data. Needless to say, increased 
use of remote sensing by business and government will create employment, provide 
tax revenues, and help to legitimize the commercialization of space. 

[ fc It the need to prove to myself the financial wisdom of tne pricing policy that 
1 rec^immend, and that which is incorporated in S. 2297. To do so, I simply com- 
puted the approximate cost to the government of a program using that policy and 
one asing a two-tiered policy. I assumed no change in the current prices for non- 
gcvemment users. I assumed that the next Landsat will cost the same as Landsat 
6 at will be mere). 

Although I am no accountant or economist, I can do simple arithmetic. I tried 
many different scenarios changing assumed demands from researchers and 1>uyer8'' 
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based on current or lowered prices. The overall conclusions do not change. The re- 
sults of my simple arithmetic for a 'l)aseline" scenario using current use rates are 
shown in the two attached tables. 

From these tables, I conclude two things: 

First, there will be a cost in lost revenue to someone (I assume the government) 
of about $7 million each year for the policy of making the data available at maiiginal 
costs. 

Second, based on some reasonable assumptions, there will be a comparable return 
to the government in taxes, giving no net OOst for that policy. Admittedly, I expect 
that there would be a few year delay in realizing that return. 

In summaiy, every avenue of analysis or argument that I have taken has lead 
me to the same destination. I arrive at the conclusion that the policies articulated 
in S. 2297 are the correct policies, that we need Landsat for several national pur- 
poses, that the attempt to commercialize Landsat is over, and that the national good 
IS best served by making the data available to all users at a single low price. 



Table I.— Cost to the Government of Landsat Program, Three Scenarios- 
Continue Current Commercialization, S. 2297 With Two-Tiered Pricing, S. 
2297 With Single Low Price 



Cost factor 



Assumed basis 



Current approach 



New. two toed 



New, one low 
price 



Cost of 9 

Satellite lifetime (years) 

Cost of satellite per year 

Cost of operation 

Cost of marketing 

Income from ground stations 

Data sales to U.S. Government 

To researchers 

To privale or foreign 



$260,000,000 
5 
52.000.000 
18.000.000 
4.000,000 
8.000,000 
4.000.000 
2.000,000 
8,000,000 



52.000,000 



4.000.000 
2.000,000 



52,000,000 
18,000,000 

-^,000,000 

2,000,000 
-6,000.000 



52,000.000 
18,000.000 

-6,000,000 

2,000,000 
-6,000.000 



Net cost to Government . 



58.000,000 



54,000,000 



61.000.000 



Notee— Negaive numt)ers are income to Government under new policy. Sources— NOAA and Brovm speech (for revenues). 



Table U.— Effect of Stimulation of Business on Business and Government 

Revenues 



Cumulaive oomputaiion 


Value 


Notes and explanation 




$7,200,000 
9 

64,800,000 
65 

42,120,000 

15 

6,318.000 

8 

777.600 


Income waived by virtue of single low price. 
Dollars generated in business by each dollar used 
to stimulate. 


Stimulation multiplier 


Business stimulated by investment 


Percent salaries 


Labor intensive worit one initial investment is 


Salaries stimulated 


made. 


Maringal tax rate 


Very low. these are not minimum wage jobs. 


Income tax generated 


Company profitability 


Profit as percent of sales, may be high for start(j|) 

companies. 
Assumed same marginal rate as personal. 


Corporate tax generated 




Total tax generated 


7,095.600 









Prepared Statement of Dr. Earl Hoskins, Texas A&M University 

First, I wish to express my thanks to the subcommittee for holding this hearing 
and allowing me to enter these comments into the record. The eflbrts of Senator 
Pressler, in introducing S. 2297, and Senator Gore, in chairing the hearing, are par- 
ticularly appreciated. 1 speak as a user of remotely sensed data in teaching ana re- 
search since the 1950's and as a manager of geosciences research activities in uni- 
versities as a department head and dean since the early 1970*s. Landsat data have 
great potential for helping to solve many problems in the geosciences. Unfortu- 
nately, since 1985, its use nas been drastically reduced in teaching and research be- 
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cause of its cost. The 1984 Landsat Commercialization Act allowed the contractor, 
EOSAT, to set the price of a single Landsat image to more than $4,000. The use 
of the imagery is simply not cost eflective at that price in the university environ- 
ment. Let me try to explain. Cloud-free coverage of the U.S. and most of the rest 
of the world was available prior to 1984. If a single "look" at an area were sufficient 
to solve a research problem, that ''look" was available (and still is) at a relatively 
low cost. The majority of the problems we work on now, however, would require 
many repetitive "looks" at the same area. Some of these research projects are relat- 
ed to global change studies such as: clear cutting of rain forests, development and 
drainage of the wetlands areas and progressive desertification due to overgrazing 
or other improper agriculture practices. These studies and data requirements are 
well known and I'm sure will oe discussed by others as a part of this record. Fd 
like to direct your attention to a different class of problems in the earth sciences 
that are basically natural phenomena but which require a response by society. 
These problems include: coastal erosion due to some combination of sea level 
change, land subsidence and the effects of severe storms; major landslides which are 
the result of unusually heavy snow packs coupled with heavy spring rains and sud- 
den thaws perhaps further coupled with development at the top or bottom of the 
slide area; the effects of flooding in river valleys brought about by unusual weather 
patterns (£1 Nino) and then modified by dam construction, agricultural practices 
and housing/shopping/industrial development in the valleys; and the long term be- 
havior of the natural or assisted reclamation of lands disturbed by mining, volca- 
noes and forest fires. There are many other examples of problems that we can work 
on, but all of them have at least two conunon characteristics. First, they are based 
on the determination and understanding of some physical process model. That is, 
we need to understand the physics of what is happening and then test this model 
against the observations. Only then can we begin to make predictions and rec- 
ommendations for rational policv decisions. Second, we need to have more than one 
"look" at the area and we need more than just before and afler "looks." We need 
a data base, not a data glimpse. A Landsat image is a snapshot of the conditions 
at a particular instant in time. Every May 8 is not the same. We need to begin to 
do statistics on the data to establish "normal" variability and "normal" response to 
events. Ideally then we need dozens or even hundreds of repetitive images of the 
same area. At $4,000-plus per image it is inconceivable that we would ever be able 
to do this kind of research. 

A second reason for the decline in use of Landsat by university researchers is 
competition. Spot and AVHRR have been the principal competitors but the Russian, 
European and Japanese satellites are now entering the fray. Landsat has some very 
powerful advantages — ^better spectral resolution than either Spot or AVHRR, and 
adequate spatial resolution for most geosciences problems. AVHRR is very low in 
cost, however, and Spot has been marketed veiy aggressively and elTectively. Be- 
sides their standard catalog of coverage, the French will take a special image for 
you of any place Spot covers at whatever sun angle you wish, in stereo pairs, with 
a very quick turn around on the order. It seems to be a much more service-oriented, 
customer-friendly oi^ganization than is EOSAT. 

Puiiag this hearing I heard the opinion expressed that the reason that Landsat 
sales to u Diversities fell ofT so dramatically after 1984 was not the increase in price 
but rather it was due to a decrease in federal research support to the universities. 
I can't sptak for all of the university community, but in the case of the College of 
Geosciences at Texas A&M University that is complete and total nonsense. In the 
1985-86 academic year we did about $35 million or sponsored research. In 1990-91 
that numl'^r was $53 million or about a 50 percent increase. There is more research 
money available to universities now than ever beforc. The game is certainly dif- 
ferent now than it was 5 to 10 years ago in that therc are less block grants and 
morc directed or applied contracts, but there is money out there. No university or 
federal funding agency can reasonably consider buying 100 Landsat images at the 
current prices, however. The data are simply priced way outside of the research 
market. 

For all of these reasons then we support the passage of S. 2297. Commercializa- 
tion caM pnd will take place in the value-added segment of the industiy as it now 
does with regard to the National Census figures. If the current pricing policy is con- 
tinued there is not much point in sending up Landsats 6 and 7 because very few 
groups will be able to afford the data no matter how potentially useful it would be. 

Again, i thank you very much for this opportunity to comment on this very impor- 
tant piece of legislation. 
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Letter From Betsy Gotbaum, Commissioner, City of New York Parks and 

Recreation 

May 5, 1992. 
Honorable ALBERT GoRE, Jr., 
U.S. Senate, 
Washington, DC 20510 

Dear Senator Gore: I am writing in support ofS. 2297, restructuring of Landsat 
policy. Landsat, a satellite based remote sensing system, offers opportunities for 
long range environmental planning and protection unthinkable ten years ago. Exist- 
ing technology should now be usea to collect and store as much data as possible for 
current and future use. Analysis tools developed in the next century can then be 
applied to today's images oftering a baseline against which to meai^ure environ- 
mental changes. 

Unfortunately, Landsat data is unavailable to many of us responsible for environ- 
mental policy and management. Local and State governments are taking on an in- 
creasing burden as Federal assistance to cities continues to shrink. Undi • the ccr- 
rent pricing structure, Landsat data is simply out of our reach as a plnnni'^g t-ool. 
The at-cost pricing policy for local governments as well as Federal aaei^riea would 
open new markets for affordable Landsat data as our agency and otneri? invest in 
Geographical Information Systems (GIS). Making the technology access. bie at one 
low price will certainly increase the use of the system. 

Our Natural Resources Group has received a grant to establish a pilot (■ iS svs'f i ; 
for natural resource management. The large natural area parks we will - >api;iMg 
represent all Vive Borouehs and include: Pelham Bay Park, Bronx; Alley r- nd P?\rk, 
Uaalls Cove Preserve, Kissena Park, Queens; Staten Island Greenb^it otaten Is- 
land; and Inwood Hill Park, Manhattan. Our data layers include topof;r .pi -, soils, 
vegetation, and environmental disturbance. The addition of Landsat >}>^^» wil^ 
allow us to monitor environmental changes and the success of our res'o "xtir^^ ef- 
forts. At current commercial prices, these data are simply not affordable. 

We believe that acting on oehalf of the tax payers who funded the I -^ . pro- 
gram, public agencies should have access to the data without incurring "^r-miO-tive 
additional costs. We appreciate your continuing efforts in the area of en- .xf r ^ u ; 
protection and count on your support to assist local government eflbrts f^r envi^n- 
mental protection. 
Sincerely, 

Betsy Gotbaum. 



Letter From Mark Jakubauskas, Research Assictant, Kansas Appued Remote 
Sensing Program, the University of Kansas Space Technology Center 

Mays 1992. 
Senator ALBERT GoRE, 
U.S. Senate, 
Washington, DC 20510 

Dear Senator Gore, Seven years of EOSAT have shown the attempt at commer- 
cialization of Landsat data to be a miserable failure. High prices, poor e;V'ilability, 
and lengthy delays in delivery have stifled ongoing and potential research and appli- 
cations projects. Work carried out at the Kansas Applied Remote Sen.«»ing (KARS) 
Program during its 20-year history has demonstrated that Landsat data can be suc- 
cessfully applied to numerous environmental, natural resource, and agricultural 
problems. However, these projects have never attained an operational status, due 
in lai^ge part to the prohibitive cost of Landsat data. The KARS Program has shown, 
in project after project, that satellite remotely sensed data can be used for assess- 
ment of endangered species habitat, for assessment and targeting of agricultural 
nonpoint source pollution, and for predicting invasions of noxious weeds, to list but 
a few. 

As a NASA Global Change Research Fellow, I am keenly aware of the important 
contribution to global change research that call be made b^ Landsat data. This data 
is one of the few long-term archived data sets that will allow us to determine 
changes in our environment, and from these changes, project into the future. How- 
ever, global change research is only one of the many possible applications for 
Landsat data. The data must be made available to researchers in nonprofit institu- 
tions and governmental entities at all levels for the cost of reproduction. 

As a remote sensing professional who has seen projects stillborn because of the 
prohibitive cost of Landsat data, and has seen the potential of Landsat go unreid- 
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ized because of restrictive prices and policies, I welcome the current eflbrts of Sen- 
ator Pressler to make a long-overdue and greatly needed break from the failure of 
commercialization. I would Be happy to respond in any way to questions you may 
have. 

Sincerely, 

NfARK JaKUBAUSKAS, 
Research Assistant, Kansas Applied Remote Sensing Program. 



Letter From John M. Palatiello, Executive Director, Management 
Association for Private Photogrammetric Surveyors 

May 6, 1992. 
Senator ALBERT GoRE, Jr., and Senator Larry Pressler, 
U,S. Senate, 
Washington, DC 20510 

Dear Senators Gore and Pressler: The Management Association for Private 
Photogranunetric Surveyors (MAPPS) is a national trade association of private firms 
in the surveying, mapping and Geographic Information Systems (GIS) data collec- 
tion and data base development field. Our membership of more than 100 member 
companies includes firms involved in remote sensing applications, photogrammetry, 
aerial photography. Global Positioning System (GPS) and conventional surveying, 
and related professional and technical services that are encompassed in GIS. 

We would respectfully request that this statement be entered into the record of 
your hearing of May 6 on S. 2297 to enable the United States to maintain its leader- 
ship in land remote sensing by providing data continuity for the Landsat program, 
by establishing a new national land remote sensing policy. 

In a study conipleted for the VJS. Department of Commerce pursuant to the and 
Remote Sensing Commercialization Act, (Study for An Advanced Civil Earth Remote 
Sensing System, 1988) the Federal Government was ranked as the single largest 
maiket for Landsat data, the mapping community was ranked 9th and State and 
local government was ranked 10th out of 10 markets. 

With reductions in the Federal deficit making U.S. Government resources for 
Landsat data purchases in the future uncertain at best, it is imperative that other 
markets be developed if Landsat is to succeed. Mapping is one such non-Federal 
market with strong potential for future Landsat sales. In order for the mapping 
community to become a stronger Landsat market, two important actions must be 
taken. 

First, as the aforementioned study advocates, it is critical that future Landsat 
sensors provide a much greater level of resolution. One of the barriers to private 
sector use of Landsat, particularly for GIS, is that fact that it does not provide im- 
agery at a high enough resolution for large scale base mapping. It is interesting to 
note that numerous studies find local government to be the lai^gest segment of the 
GIS maiket. One the other hand, the aforementioned 1988 Commerce Department 
remote sensing study listed State and local government last among the 10 potential 
Landsat markets. 

Landsat and Spot imagery will not soon replace conventional aerial photography. 
Remote sensing aata currently does not provide adequate resolution to be me im- 
agery for large scale base mapping, particularly for local government GIS that in- 
cludes parcel mapping, infrastructure, roads, buildings and other ''planimetric" fea- 
tures. 

During the coming years, we can expect Landsat and Spot imagery to be fully in- 
tegrated into GIS and remote sensing will become a standard visual imaj^ for GIS. 
But this will only occur if remote sensing provides data at a resolution irom which 
satellite imagery can replace conventional aerial photography as source data for 
lai^e scale mapping. As I am sure you are aware, large scale mapping from aerial 
photography (pnotogrammetric mapping) is the foundation for local government 

Therefore, we would uive that pending Landsat legislation establish as a goal or 
standard the provision of^future satellites carrying a sensor with the capability of 
providing data 5 meter resolution or better. 

Second, Landsat must develop non-Federal markets, including the mapping com- 
munity. Aside from the fact that current Landsat data is not of a high enough reso- 
lution or accurate, large scale topographic mapping, the reason the private mapping 
community is not currently a more significant user of Landsat is tne fact that the 
Federal government dominates and unlairly competes with the private sector in this 
field. 
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0MB estimates the Federal Government spends $1 billion annually on surve)dng 
and mapping activities. However, in fiscal year 1989 on $45 million or 4.5 percent 
was contracted to the private sector. Despite the existence of more than 250 quali- 
fied mapping firms in the United States, dozens of Federal agencies do the over- 
whelming majority of their mapping work in-house, including that which utilizes 
Landsat. 

With the Federal government as the single largest user of Landsat and virtually 
all Federal mapping work (much of which is smaller scale and more conducive to 
the use of remote sensing data) performed in-house, it is no wonder the private mar- 
ket for Landsat does not mature. 

This Federal domination of mapping activities has a severe impact on Landsat. 
By maintaining a virtual monopoly on its own mapping work, Federal agencies fail 
to pve private firms opportunities to do business with the Federal government on 
projects on which Lanoisat is applied. This not only perpetuates the Federal govern- 
ment as the major Landsat user, but it prevents the private sector for gaining 
Landsat experience on Federal contracts that could be used to marke. Landsat-*^" 
lated services to private clients. Moreover, since Federal agencies aliO do r^. ^v of 
the Landsat-related vfork which AID finances for foreign governments U.S. ni^p ..^ j 
firms have had an opportunity to export small scale mapping services vsiz.^ 
Landsat. 

Therefore, we would ui^ge that S. 2297 include a provision that crr.h^i:p a pictr/am 
to encourage Federal agencies to contract out mapping services gcner<.;' • and activ! 
ties utilizing Landsat in particular. 

We believe comprehensive Federal effort to increase utilization of t^^^ vrivt.-^ sec- 
tor is critically needed. In the meantime, we believe that each inJi^^'iual agency 
should be required to address this matter. 

On a related matter, we would urge that this problem not be c; r.pounded by a 
Landsat pricing policy that provides an unfair advantage to sovem mental or nou 
profit entities. We strongly oppose a tiered pricing strategy. Moreover, we believe 
that legislation that would authorize or encourage the Landsat comm^vvia) operat<<>r 
to enter the "value-added" field would be a form of government-spon^'jied ^.^jmp-jti 
tion. A number of our member firms have entered Uie value adaed busirtes. This 
includes small and women owned firms. Bv permitting the same nrm U> pre', de 
unenhanced data from the satellite and adding value to that data, will u;ineccF- 
sarily result in the creation of a government-sponsored monopoly in aii ar.a that 
is currently competitive and constantly attracting new market entrants. 

We appreciate this opportunity to present our views. If you desire f^krther iiiic: - 
mation or wish to discuss these issues in more detail, please do not hesitate to con- 
tact me. 

Sincerely, 

John M. Palatiello, 

Executive Director 



Prepared Statement of Dr. Donald C. Rundquist, Professor and Oir5«v:t< % 
Center for Advanced Land Management Information TBCH.NCiXx..i:t^ 

The UniversiW of Nebraska baa been active in the area of remoter sensing for 
twenty years. Tne Nebraska Remote Sensing Center was organized in 1973 uiidci' 
the aegis of the Conservation and Survey Division. The origin of Ih" Center was 
linked to: 1) the launch of the first Landsat satellite in the same year; and 2) a Uni- 
versity Affairs grant from the National Aeronautics and Space Administration 
(NASA). In 1986, with increased emphasis placed on new technologies related to re- 
mote sensing, such as digital image processing, geographic information systems, and 
automated mapping, the Remote Sensing Center was reconstituted to become the 
Center for Advanced Land Management Information Technologies (CAI^MIT). 

The early years of the Nebraska Remote Sensing Center were very much tied to 
the practical application of data from Landsat. Tne first projects, which involved 
manual (visual) interpretation of the satellite images, included statewide general * 
land-use mapping, wetlands identification and mapping, monitoring the diffusion of 
center-pivot irrigation systems in the state, analyzing changes in lake areas, assess- 
ing the impacts of ran^e fires, delineating general soil groups, and classifying dunes 
of the Sand-Hills region according to type. Once computer technologies oecame 
available for processing Landsat digital data, other projects evolved including crop 
classification, monitoring lake-area changes, assessing the effocts of wind erosion, 
analyzing the optical properties of Sand-Hills lakes, and evaluating habitat for var- 
ious wilolife species. Most of the project activity was done in conjunction with state 
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and/or federal agencies. Landsat data were integral to the day-to-day operation of 
the Remote Sensing Center from 1972 to 1984. 

The 1984 commercialization of the Landsat program created the subsequent esca- 
lation of prices for data and the introduction of uncertainties about the longevity 
of the program. Nebraska remote-sensing specialists were forced to obtain remotely 
sensed data from other sources. There was an increased reliance on collection of 
spectral information from aircraft platforms, a National Oceanic and Atmospheric 
Administration (NOAA) satellite, and close-range band-held instrumentation. 
Projects involving Landsat data diminished to almost nothing after the commer- 
cialization. 

The purpose of my testimony is to offer my wholehearted, enthusiastic support for 
S. 2297, the "Pressler bill," which attempts to correct glaring deficiencies in the 
Land Remote Sensing Act of 1984. The basis for my support can be summarized by 
identifying the following issues or problem areas: 

1) Cost of Data — the effect of the current pricing structure, which is totally out 
of line, is to discourage, not encourage, the use of Landsat data. It is impossible for 
most university faculty, not to mention high-school teachers, to obtain such data for 
teaching purposes. Students ask me why I bother to lecture about Landsat in my 
class when they will not be able to purchase and process the data when they join 
the workforce. The unrealistic pricing structure for Landsat data is serving to erode 
science-education efforts and diminishing its scope. This does not bode well for the 
future of academic training in remote sensing in the U.S. In addition, the high cost 
of data limits the practical application of Landsat data by resource managers and 
conservationists. 

2) Uncertainties about Program Longevity — Several times since the 1964 commer- 
cialization, there have been serious doubts about the longevity of the Landsat pro- 
gram. The public was left wondering whether Landsat would survive at all. The re- 
sult of these uncertainties is, again, for users of remotely sensed data to seek alter- 
native sources. It seemed, at times, that the U.S. was willing to "give away* all the 
technological developments and monitoring capability that ware the hallmark of the 
1972-1284 period. 

3) Sensor Capabilities — ^The French, on their SPOT satellite, implemented ten- 
meter spatial (ground) resolution with the first system they launched in 1986. Why 
does Landsat continue to offer only thirty meters? Such coarse ground resolution 
eliminates many potential users, for example urban planners. 

4) T?ie Demise of NASA Applications Programs — ^With commercialization came 
the termination of the NASA-sponsored applications programs. The resource man- 
agers, conservationists, and academics who were inspired to use Landsat data after 
creating various applications activities in the late 1970's and early 1980's are now 
left with no data to use. Potential users of Landsat data have no mechanisms for 
receiving NASA assistance and guidance for developing applications. 

The combined if feat of the problems highlighted above is that interest in renoote 
sensing will probably diminish, and that the U.S. is in danger of losing its leader- 
ship position in remote sensing while other countries are advancing. The biggest los- 
ers are in resources management, environmental protection, and in the educational 
opportunities to better understand the world around us. 

In sunmiary, I would like to go on record as objecting to the current state of af- 
fairs with regard to the Landsat program. As a university professor, I object to the 
high cost of data which eliminates, or at least limits, the potential use of Landsat 
information in most classrooms in the U.S. and reduces the scope of American 
science education. As a researdier, I resent the fact that it is difficult, ii not impos- 
sible, to incorporate Landsat Thematic Mapper data in my projects due to its hi^ 
cost. As a provider of service and advice to resource managers and conservationists, 
I object to the current Landsat operation since those that I advise cannot possibly 
purchase significant amounts of Landsat data for their work, let alone depend on 
program continuity. As a taxpayer, I object to the system as it currently operates 
'because my tax dollars helped pay for the Landsat platforms which have orbited or 
are currently orbiting, and I cannot afford to utilize the data. Why should my tax 
dollar contribute to subsidizing commercial distributors when most users cannot af- 
ford the data anyway? 

I urge support of S. 2297. We must initiate overhaul of Landsat operations. The 
current system simply does not work. 
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Letter From Robert E. Barrow, Master, National Grange 

April 22, 1992. 
The Honorable ALBERT Gore, 
U.S. Senate, 
Washington, DC 20510 

Dear Mr. Chairman: The National Grange, celebrating 125 years of service to ag- 
riculture and rural America, strongly supports S. 2297, the *Landsat Remote Sens- 
ing Policy Act of 1992". We support this measure because the "experiment* in com- 
mercialization that was established under the Land Remote Sensing commercializa- 
tion Act of 1984 has failed utterly, and there is no possibility of achieving bona ilde 
conmiercialization in the foreseeable future. The public's interest urgently requires 
a new policy that makes the data from Landsat 6 available at a reasonable cost to 
those who require it. 

The approach that is taken in S. 2297— eliminating "commercialization" and es- 
tablishing a ''single track pricing policy — is far more workable and logical than the 
complicated procedure that was embodied in the House bill. S. 2297 gains valuable 
time for conservation efforts by effecting the change being made in data policy when 
Landsat 6 is launched rather than waiting for live vears until Landsat 7 is begun. 

We would support the amendments being offered by Satellites for the Environ- 
ment that are designed to bring additional locus on practical application and to en- 
sure that the bill's intent (to supply Landsat data to all users at marginal cost) is 
not thwarted by bad administration. 

Once a policy of making data available, at marginal cost, to all domestic users 
and all bona fide researchers throughout the world is in effect, the public will be 
repaid in numerous ways for its investment. 

Viewed over the long term, a policy that stimulates rather than (as at present) 
represses using remote sensing data is certain to hasten the day when true commer- 
cialization, in which the private sector builds and operates its own equipment, is 
feasible. 

We would appreciate this letter being made part of the hearing record on the 
Landsat program. 
Sincerely, 

Robert E. Barrow, 

Master. 



Prepared Statement of Thomas C. Jorling, Commissioner, New York State 
Department of Environmental Conservation 

Access to marginal-cost data from Landsat remote sensing satellites is critically 
important to allow for orderly, reasoned social and economic development while en- 
suring long-term viability of New York State's environment and health of its citi- 
zens. At the present time. State agencies have initiated several projects which rely 
on analyses of Landsat Thematic Mapper data to provide up-to-date, accurate inven- 
tories of the spatial extent and variety of natural vegetation and human alterations 
of the land. Conducting such inventories of our large and diverse State is extremely 
expensive. The Earth Observation Satellite Company (EOSAT) currently operates 
the Landsat svstem and we are required to purchase Landsat data at rates higher 
than marginal cost. Recognizing that the Landsat program has been developed and 
implemented at taxpayers' expense, there is no justification to charge taxpayers a 
second time to fund governmental agency purchases of Landsat data at otner than 
the marginal cost of fulfilling the user request. 

While Congress is now considering two Landsat bills for enactment, only one, S. 
2297, appears to afford state agency access to marginal-cost unenhanced Landsat 
data. HR 3614 as amended on April 7, 1992 calls lor marginal-cost Landsat data 
to be provided to the "United States Government and its afnliated users"; all other 
entities would be charged commercial rates. Unfortunately, state government agen- 
cies are not specifically defined as affiliated users. The only part of the definition 
of ^Tlnited States Government and its afiiliated users" that might be stretched to 
apply to state agencies is: 

"researchers who are financially supported by a United States Government 
agency for a project which utilizes Landsat data. 

In contrast, the language in S. 2297 much more clearly and explicitlv allows for 
marginal-cost access to Landsat data by state governments as well as other entities. 
New York State fully supports the provisions of S. 2297 regarding marginal-cost ac- 
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Such access to unenhanced Landsat satellite data will ensure more oost^fiective 
performance of critically important resource assessment projects by numerous New 
Yoric State agencies. Ongoing and potential resource analyses by State aflencies 
which rely on computerized classification and analysis of Lajidsat Thematic flapper 
data include but are not limited to the following applications: 

• mapping vegetative communities (Department of Environmental Conseivation 
(DEO); 

• mapping land use and land cover for natural resource planning purposes (DEC, 
Adirondadk Park Agency (APA)); 

• air quality monitoring (DEC, Department of Health (DON)); 

• classification of land uses (Equalization and Assessment, (E&A)); 

• monitoring changes in land use over time (E&A); 

• determination ofvegetation stress (DEC, APA); 

• measuring timber acreage (DEC, APA); 

• classification of wetlands for updating inventories (DEC, APA): 

• mapping and updating significant coastal wildlife habitats (DEC, Department 
of State (DOS)); 

• identifying sites for solid waste disposal (DEC); 

• analysis oT land cover in combination with topographic and wind data for iden- 
tification of potential wind generating electrical facility sites (E&A, State Energy Of- 
fice (SEO)): 

• wildUfe habitat suitability analysis (DEC); 

• monitoring the impact of human changes in land cover on the availability of 
fish and wildlife habitat (DEC); 

• monitoring timber harvests (DEC); 

• determination of agricultural crop acreages (Department of Agriculture and 
Markets (Ag. & Mkts.)); 

• estimating crop yields (Ag. & Mkts.); 

• mapping and monitoring water pollution (DEC); 

• momtonng thermal discharges to waterbodies (DEC, Public Service Commis- 
sion (PSC)); 

• evaluation of power plant sites (PSC); 

• analysis of potential transmission line routes (PSC); 

• revising geological maps (N.Y.S. Museum, DEC); 

• determine land use and land cover of watersheds for water quality analysis 
(DEC). 

In addition. New York State also strongly supports and is actively interested in 
cooperative research and development projects to enhance our ability to monitor the 
environment as proposed in Title IV of^S. 2297. Cooperative ventures of this nature 
have the strong potential to improve the cost-effectiveness of resource inventories 
by all government agencies. 

Fair mai^nal costs for government agency purchase of unenhanced Landsat data 
and cooperative research and development eftorts will allow for efficient and cost- 
efi*ective delivery of numerous programs and services at all levels of government. 
This is something every taxpayer and citizen expects. New York State strongly sup- 
ports both provisions and requests that they be retained in the final legislation. 



Letter From Ann W. Richards, Governor, State of Texas 

May 12, 1992. 
The Honorable Lloyd Bentsen, 
U.S. Senate, 
Washington DC 20510 

Dear Senator Bentsen: I know that the Senate Commerce Committee's Science, 
Technology and Space Subcommittee, of which you are a member, will be consider- 
ing S. 2297, Senator Larry Pressler's amendments to the National Land Renoote 
Sensing Policy Act of 1991. 1 support this bill and urge your support as welL 

Several of Texas* State Agencies, including the Water Development Board, Gen- 
eral Land Ofiice and Water Commission, have benefited greatly from the use of 
Landsat data. This is a particularly useful tool in resource management; conserva- 
tion, and development. Some of the early projects done by these organizations in- 
cluded inventory of reservoirs for dam safety inspection; evaluation of the water re- 
source potential of playa lakes, rapid assessment of the location and extent of imper- 
vious cover in urban areas, and inventory of forest lands in east Texas. Additional 
projects included detection of changes in the extent of wildlife habitats, statewide 
vegetation mapping, coastal land-use land resource mapping, and identification of 
critical wetlands. 
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The amendments contained in the Pressler bill return control and sales of 
Landsat to NASA, and will make Landsat more accessible for use by federal, state, 
and local governments, and universities. We need to orotect this access, and I appre- 
ciate any support you can give as the Subcommittee aeliberates. 
Sincerely* 

Ann W. Richards, 

Governor. 



Letter From Robert Somers, Ph.D., Director, Division of Soils, Planning and 
Resource Information, State of South Carolina 

April 27, 1992. 
The Honorable ERNEST F. Hollings, 
U.S, Senate, 
Washington, DC 20510-6125 

Dear Senator Hollings: 

I have enclosed, for your review, a letter addressed to Senator Larry Pressler con- 
cerning S. 2297 (i.e., the Land Remote Sensing Policy Act of 1992). This correspond- 
ence outlines a consensus of opinion by South Carolina users of satellite imagery. 

An ad hoc users group was convened to discuss the virtues of S. 2297 and for all 
intents and purposes, the demise of HB 3613. I wrote you a letter on February 26, 
1992 discussing Land Resources interpretation of HR 3614 and it appears that in- 
tense lobbying from EOSAT and industry has rendered the bill useless to nonfederal 
governmental entities and nonproiit oi^anizations. Therefore, it is imperative that 
S. 2297 remain relatively intact with a few amendments to more clearly define who 
receives Landsat data at the cost of reproduction and defines what mai^nal costs 
would mean to purchasers of data. 

I hope that as Chairman of the Conunittee on Commerce, Science, and Transpor- 
tation, you would support S. 2297 and work with other committee members to es- 
tablish a single track pricing policy and eliminate commercialization of the Landsat 
Program. 

Sincerely, 

Robert Somers, Ph.D., 
Director, Division of Soils, Planning and Resource Information. 



Joint Letter From Friends of the Earth; American Forestry Assocl\tion; 
American Library Association; Environmental Defense Fund; American Ag- 
ricultural Movement; University of California; Conservation Inter- 
national; IZAAK Walton League of America; Natural Resources Defense 
Council; New York Zoological Society; Wilderness Society; Wildlife Man- 
agement Institute; Sierra Club; Animal Protection Institute of America; 
International Primate Protection League; Society for Animal Protective 
Legislation; Whale & Dolphin Conservation Society; National Association 
OF Counties; National Association of State and University Land Grant 
Colleges; National Audubon Society; National Congress of American Indi- 
ans; National Farmers Organization; National Farmers Union; National 
Grange; National Wildlife Federation; National Parks and Conservation 
Association; American Cetacean Society; Earth Island Instftute; Inter- 
national Fund for Animal Welfare; International Wildlife Coalffion; 
Rainforest Action Network; and World Society for the Protection of Ani- 
mals 

May 4, 1992. 
Senator Al Gore, 
U.S. Senate, 
Washington, DC 20510-4202 

Dear Senator Gore: The conservation, academic research and natural resource 
management communities, including state and local units of government, farmers 
and American Indian tribes have a vital stake in the effort to reform national 
Landsat policy. We believe that the '"experiment" in commercialization established 
under the Land Remote Sensing Commercialization Act of 1984 has failed utterly, 
that there is no possibility of acnieving bona fide commercialization in the foresee- 
able future, and that the public interest urgently requires a new policv which makes 
the Landsat data available at reasonable cost to those who neea it. We believe the 
approach taken by Senator Pressler's bill, S. 2297, of eliminating *conmiercializa- 
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tion" and establishing a ''single track" pricing policy to be the only fair and workable 
means of achieving this end. S. 2297 gains valuable time for conservation eflbrts by 
effecting the change in data policy when Landsat 6 is launched, rather than waiting 
for 5 years until Landsat 7 is launched. 

Accordingly, Senator Gore, we strongly support the basic thrust end purpose of 
S. 2297. After consulting with experts across the country, we have developed some 
minor, but important, amendments designed to bring additional focus on practical 
application of Landsat data ad to ensure that supply of Landsat data to all users 
at marginal cost is not thwarted by maladministration. 

Once a policy of making data available at marginal cost to all domestic users and 
all bona fide researchers throughout the world comes into effect, the public will be 
repaid for its investment in numerous ways. 

(a) There will be an explosion of new research involving remote sensing data, pro- 
ducing scientific ad technical advances in the public interest. 

(b) Use of remote sensing by states, counties, American Indian tribes, federal 
agencies, farm organizations, corporations and even individual farmers and small 
businessmen will increase rapidly. National and international conservationists will 
be able to make routine use of remote sensing to monitor deforestation, soil erosion 
desertification, loss of wetlands, to inventory wildlife habitat, to help manage parks 
and protected areas, and for other purposes. This will be very much in the public 
interest. 

(c) There will be a bloom of new value added entrepreneurs, applying remote 
sensing to a host of natural resources problems. These firms will of course, pay 
taxes, create employment and additionally benefit the public by developing new 
methods and techniques for interpreting data. 

(d) Universities and high schools will be stimulated by rising demand to set up 
training programs in remote sensing and Geographic Information Systems, thus cre- 
ating a growing pool of people trained in the field. 

Viewed over the long term, a policy that stimulates, rather than (as at present) 
represses, use of remote sensing data is sure to hasten the day when true commer- 
cialization, in which the private sector builds and operates its own equipment, is 
feasible. 

Following are our suggested amendments, with a brief text explaining the thrust 
and purpose of each. 

DATA PRICING AND DISTRIBUTION 

Our primary concern with the language in the bill dealing with pricing policy is 
that it does not specifically state that users other than ''Earth and Global Change 
Research Scientists" will receive data at marginal cost. 

We think that it is absolutely essential in order to prevent administrative or legal 
misinterpretation of the marginal pricing provision that this be clarified. We also 
believed that it will be politically useful to specify the entities who may receive the 
data at marginal cost. Accordingly we urge adoption of amendment to Title 2, Sec 
202(aXl) as follows. Suggested new language is underlined. 

Title II Sec 202 

Amended — (aXD ensures that existing Landsat data and future unenhanced data 
acquired by the Landsat system are routinely available to Earth and global diange 
research scientists, and, within the United States, to federal, state and local units 
of government, American Indian tribes, farm and conservation groups and other non- 
governmental organizations, academic and educational institutions, private value 
added firms and other public and private users at costs that do not exceed the mar- 
ginal cost of filling a specific user request. 

Current users of EOSAT are oft«n frustrated by errors and delays in filling or- 
ders. We suggest amending 202(aX2) to help ensure that this kind of situation does 
not continue. 

Amended — (2) considers the reasonable and legitimate requirements of all seg- 
ments of the satellite land remote sensing user community for access to completely 
unenhanced data and ensures that measures are taken to ensure that data is ddiv- 
ered in a timely and efficient manner, and that up to date magnetic media are used. 

Finally, in order to ensure a uniform interpretation of the term "mai^ginal cost* 
we suggest defining it in the bill with a new Sec 104(8). 

Title 1, Sec 104(8) 

New — (8) The term "marginal cost" means the cost c/* reproducing and shipping 
unenhanced data. 
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TRANSFER APPLICATIONS TECHNOLOGY 

We consider it essential to stress the practical applications which benefit users 
across the length and breadth of our country. The following amendments, including 
lan^age designed to establish Regional Centers, are designed to enhance the appli- 
cations and technology transfer focus of the bill: 

Title /, Sec 102 

Amended — (2) Provide for 2 comprehensive civilian program of research, develop- 
ment ad demonstration to enhance US capabilities for remote sensing from space 
to increase, develop and enhance remote sensing applications in the public interest, 
and to encourage and support training in the use of such applications. 

Title I Sec 103 

New — (5) To increase, develop and enhance satellite remote sensing applications in 
the public interest, and to encourage an support training in the use of such applica- 
tions. 

Title I Sec 104 

New — (9) The term **Regional Center" refers to a network of university and NASA 
center-based Landsat applications and technology transfer facilities. These regional 
centers of excellence shall possess the necessary staff expertise and experience in 
Landsat applications, and shall be designated and funded to foster the development 
and implementation of projects based on use of Landsat data, and to assist in the 
development of Landsat technology training programs and public school curricula. 
Research and technology transfer programs shall be coordinated through NASA and 
the Landsat Advisory Council. 

Sec 201(b) 

Amended--iS) prepare and submit * * * systems development, and operations, 
data archiving and dissemination, the establishment of regional university ana 
NASA center based-technology transfer centers (Regional Centers) and commercial 
considerations. ♦ ♦ ♦ 

Title IV Sec 401 

Amended — (aX2XC) conduct such research and development in cooperation with 
other Federal Agencies and with public and private research entities (including pri- 
vate industry, agriculuture, universities, and public school systems. State and local 
governments, American Indian tribes, U.S. non-governmental organizations, foreign 
^vemments and international organizations) and enter into arrangements (includ- 
ing joint ventures) which will foster such cooperation. 

Amended — (bXD ♦ ♦ ♦ Secretary of Energy and the Secretary of Education are 
encouraged to conduct programs of research and development in the application of 
remote sensing and to assist in Landsat applications and technology transfer, in- 
cluding development of public school curricula, using funds appropriated for such 
purposes. 

Amended — (2) Such programs may include basic research at universities, dem- 
onstrations of applications, and cooperative activities involving other government 
agencies, state and local units of government, American Indian tribes, U.S. non-gov- 
ernmental organizations, private sector parties, and foreign and international orga- 
nizations. 

EARTH SCIENCES AND APPLICATIONS 

There is concern within the very large U.S. community of Landsat users and po- 
tential users who are not global change scientists, (but who are, nonetheless, in- 
volved in essential tasks) that their needs are being ignored in favor of global 
chance researchers. We suggest that Title 5, Sec 501(b) be amended to create a na- 
tional remote sensing data set as well as a global set, and that Title 2 be amended 
to establish a Landsat Advisory Council. 

Title V Sec 501 

Amended — (b) ♦ ♦ ♦ shall provide for long-term storage, maintenance and up- 
grading of a national land remote sensing data set of all data collected of the United 
States and a global land remote sensing set (hereinafter referred to as the basic 
data sets) 

New— 201(c) LANDSAT ADVISORY COUNCIL^A Landsat Advisory Council 
shall be appointed by Oie Administrator, in consultation with the Secretary, as a 
moans of ensuring that the view and requirements of the user community with re- 
spect to technical development, the processing and dissemination of data and other 
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matters relevant to Landsat applications are known and considered by U.S. govern- 
ment decision makers. The Landsat Advisory Council will have representation from 
aU identifiable user groups including state and local governments, academic re- 
searchers, educators, nongovernmental organizations, farmers, American Indian 
tribes, the private sector value added community and other private sector users. The 
LAC shall conduct an annual review of the Landsat program and shall transmit its 
report to Congress, the National Space Council, the Administrator and the Secretar- 
ies of Defense and Interior. The report shall contain recommendations for program 
modifications necessary to gain maximum public value through application of 
Landsat data and measures necessary to maintain U.S. leadership in land remote 
sensing. 

VALUE ADDED COMMUNITY 

We feel that the approach adopted under the 1984 Commercialization Act has re- 
pressed and stultified the development of a vibrant and creative value added com- 
munity. The acceptance of an amendment in the House conmiittee markup designed 
to subsidize EOSATs entry into the value added Held threatens to make matters 
even worse. We are, accordingly, proposing language to help insure that private 
value added specialists have a ^evel playing field and are not faced with subsidized 
corporate competition. 

Title I, Sec 102 

Amended — (6) To promote and encourage development of an openly competitive 
private sector value added remote sensing community and to promote, and not pre- 
clude, other private sector opportunities in civil satellite remote sensing. 

LANDSAT 4 AND 5 

Amended — ^E. There is user concern that Landsat 4 and 5 might be unnecessarily 
and prematurely turned off, thus interrupting data continuity. We suggest an 
amendment to Title II, Sec 201(2). 

Sec 201(a)(2) 
* * * continued operation of Landsat 4 and 5 for the duration of their useful lives. 
Respectfully yours. 

Brent Blackwelder, 
Vice President for Policy, Friends of the Earth. 



[Part V, Office of Management and Budget, Federal Register, Wednesday, April 
29, 1992, may be found in the committee's files.] 
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